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ABSTRACT 

Until very recently the only satellite orbits which have been found to resonate 
with longitude terms in the geopotential have been those which are commensurable 
with the earth’s rotation in about one day. Recently, resonant effects have been 
observed on orbits whose ground tracks repeat only in about 2 days. Examina- 
tion of satellite orbits with commensurable periods near integer multiples of one 
day offers the only possibility of observing the strong dominant resonance effects 
of most of the longitude gravity harmonics (H^ ra ) of order (m) higher than 16. 
A survey of existing satellite elements in June 1968 has revealed two 2 day com- 
mensurable orbits, one of 13.5 and the other of 14.5 revolutions a day, which 
show resonant perturbations greater than 100 km along track due to H 27 27 and 
H 38 29 respectively. Twelve other satellites in orbits of 8.5, 9.5, 10.5, 12.5, 13.5 and 
14.5 revs. /day should be suffering resonant perturbations greater than 1 km 
along track. The dominant resonant gravity harmonics on these orbits are: 
H 19 i 7 , (8.5 revs. /day, 1 orbit), H 19 19 (9.5 revs ./day, 2 orbits), H 2i 21 (10.5 
revs. /day, 1 orbit) H 2S 2S , H 26 25 and H 28 2S (12.5 revs. /day, 3 orbits), and 
H 30,29 (14.5 revs. /day, 2 orbits). Close tracking of these objects over their 
resonant beat periods which range from 13 to hundreds of days should yield valu- 
able new information about the earth's high order gravity field. 
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RESONANT PERTURBATIONS OF EARTH SATELLITES 

IN 

2 DAY COMMENSURABLE ORBITS 


INTRODUCTION 

Both the theory and the application of resonant satellite geodesy has made 
considerable progress since Y. V. Batrakov introduced the basic ideas of the 
method at the 14th International Astronautical Federation Congress in 1963. 

The principal idea is that the non-zonal or longitude terms in the gravity geo- 
potential should be determined from observations of their amplified secular or 
long period effects paralleling the way the zonal terms are determined. The 
only Orbits which show amplified long period effects (principally in the semi- 
major axis) from non-zonal geopotential terms are the so-called resonant orbits 
whose periods are commensurable with the earth’s rotation period. 

Since 1965, studies of both high and low altitude satellites in or near resonant 
orbits with about one day commensurability have contributed significantly to the 
determination of longitude dependent geopotential constants of order 2, 3, 4, 9, 

11, 12, 13, 14 and 15. However, the discrimination of geopotential effects in the 
resonant solutions which have been published is still quite weak in general be- 
cause of the limited distribution of orbits used. A recent study has shown that 
a great many poorly tracked satellites with widely different elements exist in near 
one day resonant orbits which will show significant geodetic perturbations. Use 
of many of these new objects for satellite geodesy should greatly improve the 
absolute determination of a large number of high and low order geopotential 
terms. 

Another approach is to look for resonant orbits of higher order commensur- 
abilities. These are the orbits with repeating ground tracks only in about n ' 
sidereal days where n' = 2, 3,4, ... The use of such orbits can provide new 
information on constants of order less than 16 which generally resonate (in drag 
free orbits) more strongly at one day commensurabilities. But perhaps more 
important, they provide unique access to the resonant effects of most of the 
constants of order greater than 16. 

For example, the resonant effects of odd order constants greater than m = 15 
cannot be observed on one day commensurable orbits because the lowest such 
orbit has a mean motion of about 16 revolutions a day. But the odd order constants 
from m = 17 to m = 31 will generally dominate the resonance regimes for the two 
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day resonant orbits of from 8-1/2 to 15-1/2 revolutions a day. The higher order 
commensurable orbits can thus bring out the effects of high order anomalies which 
would otherwise be very difficult to detect on a drag free non-resonant satellite. 

Of course, the distance damping of the potential will reduce the size of these 
high order resonance effects compared to the dominant effects for one day 
commensurable orbits. 

A final point of definition should be emphasized: the two day resonant orbits 
(as I define them) are entirely exclusive of the orbits of single day commensur- 
ability. The two day resonant orbits make only an odd number of revolutions in 
about two sidereal days (see Table 1). This point is made because Anderle and 
Smith 3 have recently measuredithe effects of high degree and order constants on 
orbits for which mT ~ 2, where T is the orbit period in sidereal days. But this 
classification gives unique two day commensurable orbits only when m is odd. 
When m is even, the orbit is actually commensurable in one day. On these latter 
orbits , the effects of the high order constants should be called overtones of the 
dominant effect whose wave length is twice as long, (or whose frequency or order, 
m, is half as much) as the overtone frequency. The effects of such resonant 
overtones have also been measured recently on two high altitude Russian com- 
munications satellites 4,5 of 12 hour period (orbital frequency of 2 revolutions a 
day). 

While such resonant overtones of high order effects can be distinguished 
from the dominant frequency by harmonic analysis , on higher order commensur- 
able orbits these overtones become the dominant effect. For example, for the 
overtone harmonic H 28 28 observed by Anderle and Smith on a 14 revolutions a 
day orbit, the harmonics of order 14 are dominant. But on an orbit of 28/3 = 

9-1/3 revs. /day, the 28th order harmonics would have dominant effects. However, 
they would not necessarily be better observed because the 9-1/3 revs ./day orbit 
is at a greater altitude than thatat 14revs. /day and suffersto a greater degree from 
the potential's distance damping. 

The observations of 27th order coefficients by Anderle and Smith (1968) 3 
represent the first successful geodetic use of true (i.e. unique) 2 day resonant 
orbits. This use (with the Navy's "Transit" navigation satellite system) was 
forecast in a paper by Oesterwinter (1965). 6 Gabbard (1966) tried (unsuccess- 
fully) to observe the resonant effects of coefficients of 31st and 33rd order on 3 
low altitude satellites strongly effected by drag. With these satellites the periods 
for the 33rd order effects were all less than one day. Technically, only the 
amplified effects of the 31st order coefficients (with theoretical periods greater 
than one day) should be considered as off resonant phenomenon with respect to 
the 2 day commensurate orbit of 15-1/2 revolutions per day. 
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In the present study I have made an exhaustive search of satellite elements 
as of June 1968, 8 to find those orbits near 2 day commensurabilities which show 
significant high order geopotential resonant perturbations. 


ANALYSIS 

The unique commensurable or resonant orbits of two days will have a ground 
track that roughly repeats after an odd number of revolutions, r', in 2 sidereal 
days. The period will thus be given approximately by 


P = 


2 x 1436 (min./sid. day) 


minutes 


(see Table 1). 

4 9 

From previous analysis, ’ approximate ground track repetition assures 
resonance with geopotential terms (/, m,p, q) satisfying: 

l - 2p + q - m/s, (1) 


where s is a rational fraction (the approximate orbital frequency in revolutions/ 
sidereal day) andm /s is an integer. The indices ■i ,m,p,q refer to the potential 
of Kaula in the coordinates of Keplerian elements: 10 


V = — + R^ m , where 


l l 00 

fxa \ i v — i 

= L F ^ (I) • L G ^ (e) 


p = o 


'"cos'^- m even 


(2) 


[(- i - 2p)oo + ('i - 2p + q)M + ra (n-e-^)] 


sin 


U- 


m odd 
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where a,e, I, w and M are the usual Kepler elements, 0 is the Greenwich hour 
angle at epoch, /x is the Gaussian gravity constant (GM), a e is the mean equa- 
torial radius of the earth, and J^ m and are the unnormalized amplitudes and 
phase angles of the spherical gravity harmonics H^ m . The F and G functions are 
defined in Kaula’s text. 10 

For the two day resonances, s = r'/2, where r' is odd. Thus, m/s = 2m/r' 

= 2,4, .... defines the harmonic orders (m) resonant on the two day commensur- 
able orbit. Since Z ^ m and the harmonic effects fall off with increasing degree 
(/) the dominant effects on a given orbit will probably be due to those of the 
lowest possible / ,m combination. The lowest resonant orders (m) for these 
orbits are listed in Table 1. The very lowest order m for a given r' is found 
from m/s = 2m/r' = 2. Thus, for the two day commensurable orbits, the probably 
dominant resonant harmonic terms satisfy: 


'i - 2p + q = 2 


( 3 ) 


Dominant Resonant Terms for Circular Orbits 

Since G^ pq (e) = 0(e l q l)> for e = 0, only the q = 0 terms will be active. 
Thus, for circular orbits, £ must be even, since for this case (3) reduces to: 


l = 2 + 2p. 


Evidently, then, the dominant term on the circular 2 day commensurable orbit 
of frequency r' (odd) revs. /day is given by indices: 

m = r' 

't = m + 1 = r' +1 
P = (4 - 2)/2 = (r' - l)/2 
q = o, 

excluding the r' = 1 case. (See Table 1). 
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Dominant Resonant Terms for Eccentric Orbits 


For significantly eccentric orbit cases (possible with periods >100 minutes), 
q / 0 terms can give dominant perturbations and & = m = r' (odd) may be the 
dominant harmonic. In these cases, (3) reduces to: 


q = 2 - r' + 2p, 


so that the lowest (presumably strongest) non-zero q terms are given by: 


q = 1 (r' = 1, p = 0) 


q = ±1 


(!•' - l)/2 


r' f 1, P = 


(r' - 3)/2 


Excluding the r' =1 case, the probably dominant (q / 0) resonant terms are: 

m = r' 

't = m = r ' 

P - (r' - l)/2, (r' - 3)/2 
q = +1, -1 


(See Table 1.) 


The Case r' = 1 (2 Day Orbit) 


Here the m/s = 2 specification gives resonances with all m = 1 terms, the 
leading one of which will be H 31 since H u = H 21 = 0in the properly defined 
geopotential. The probably dominant q / 0 terms associated with this harmonic 
(for the eccentric orbit case) are, from (3): 
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(4 , m , p , q) = (3, 1, 0,-1), (3, 1, 1, 1) 


(See Table 1.) However, the m = 2 terms on the two day satellite are possibly 
strong overtone frequencies associated with m/s = 4. They may be dominant on 
an eccentric orbit since the lowest active degrees in this series are 1=2 and 3. 
Satisfying (1) for r' =1, m = 2, m/s = 4, gives: 


= 4 + 2p - q. 


(4) 


Thus we see that while the lowest degree q = 0 resonant harmonic for the 2 day 
orbit is H 41 for m = 1, m/s = 2; the lowest degree q = 0 resonant harmonic is 
H 42 for the first overtone series (m = 2, m/s = 4). From (4) we see that the 
lowest q resonant ■i = 2 and 3 terms on the 2 day orbit are: 


(2, 2,0,2) and (3, 2,0,1). 


For the eccentric 2 day orbit any of the above harmonic terms of H 22 , H 31 and 
H 32 may be dominant. 

For the circular orbit, from (3), the dominant fundamental frequency 
(m = 1) q= 0 term is: 


(4, 1, 1,0). 


From (4), the dominant overtone frequency (m = 2) q = 0 term is: 


(4, 2, 0,0). 


For the circular two day orbit any of the above 4th degree terms may be 
dominant. (See Table 1.) 


2 Day Resonant Orbit Periods 

Exact one day resonant orbit periods (with respect to the mean longitude of 
the satellite, i.e.; orbit periods giving zero drift of the mean longitude) may be 
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found by iterating the following zero drift rate equation (incorporating first 
order secular effects due to the earth’s oblateness) for n (the "mean" mean 
motion): 


0 = 360 n 


1.0827x 10~ 3 
[a(l - e 2 )] 2 


3(l/s) (1 - 5 cos 2 I) 3cosI 
+ 


+ _>_360-9853, 


( 5 ) 


where n is in revs ./day and a is in earth radii. 

The two day resonances r' (revs./2 days) can be specified by setting 
s = r' /2 in equation (5). The "mean" mean motion n and the mean semi-major 
axis a are related by Kozai’s formula: 12 


a 3 n 2 = /jl 


3J 20 (a e /a) 2 

4(1 _e 2 )3/2 


(3 cos 2 I - 1) , 


( 6 ) 


where 


J 20 = -1.0 8 2 7 x 10~ d and 


H = 290*483 e. r. 3 (rev./ day ) 2 . 


A good starting value for a is : 


a Q = (290*483) 1/3 (n 0 ) 2/3 , where 


H ° = Hi) s = 0 - 50139 r ‘- 


The synchronous "mean" mean motion defined by equations (5) and (6) will 
probably be sufficiently accurate for all reasonably close earth satellites 
(a < 3 e.r.), relatively unaffected by the sun and moon. It is noted that equa- 
tion (5) is relatively insensitive to small changes in a. Equation (6), which can 
be said to define a from hi is actually not a proper definition for a time averaged 
semi -major axis. 13 But it does conform to the definition used for the elements 
in the satellite situation reports of NASA and NORAD. 14 Therefore, n (synchronous) 
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will not be materially affected by using in (5) the "Kozai" a from (6), instead of 
a slightly different true time averaged "a." But time averaged synchronous a’s 
may be somewhat different from synchronous Kozai a’s defined from (6). 

In Table 2 are listed synchronous "mean" mean motions (taking account only 
of earth oblateness in o> and Q) and mean semimajor axes (Kozai) derived 
from (5) and (6) for all one and two day commensurable orbits from s = 16 to 
0.5 revs. /day. Also listed in Table 2 is the mean period P, defined from n as 
it is in the NORAD and NASA element bulletins : 


P = 


1440 . , 

minutes. 


n 


P is, effectively, a mean anomalistic period. 


Beat Periods 


Here we will be discussing only the resonant beat period of the mean longi- 
tude with respect to the probably dominant harmonic. If n' is the synodic or 
commensurate period of the orbit in integer days, then the dominant or funda- 
mental resonant harmonic frequency, or order, will be given by: 


m/ s = n' , or 


m = n ' s . 


If the ground track, or mean longitude drifts at A k deg./day, then the period the 
track takes to traverse one wavelength of the resonant longitude harmonic of 
order m = n's , is: 


360 
A/V n's 


BP = 


days . 



But AX is given from (5), neglecting the oblateness effects, as: 


AX = 


360 An 
s 


(See also reference 11). In terms of the mean period, and its distance AP, from 
exact resonance, 


An = - 


1440 

P 2 


AP, or 


BP = 


n'(1440)AP 


But since P (synchronous) - minutes, 


on 1432 n 

BP = , Days. 

n' s 2 AP 


(7) 


A graph of this dominant "ground track" resonant beat period as a function of 
period distance from exact commensurability is given in Figure 1. In figure 2, 
semimajor axis distance is related to period distance from exact resonance. 

It is noted that for a given beat period, the orbit must be closer to exact 
commensurability in proportion to n' for the multiple day resonances. Taking 
account of beat period alone, since there are about the same number of two day 
as one day resonant orbits between any two finite altitudes, on a random basis 
there will be half as many two day as one day commensurate orbits showing 
significant resonant perturbations . 


Perturbation Scaling Factors for Multiple Day Commensurabilities 

The proportion of significant multiple day resonant orbits is further reduced 
by the distance damping of the anomalous geopotential together with a natural 
decline in geopotential constants. 
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We recall 2,15 that the maximum acceleration of the mean anomaly, M, due 
only to a particular resonant harmonic term (4,m,p,q) is given at exact resonance 
by: 


M 


3m d e 
/A 

S *4+3 


Hr* F 4mp G 4 


' pq 


Since the fundamental resonant order is given by m/s = n' , and a 3 s 2 ^ /j. , the 
acceleration above can be written as : 


M = -3n ' s 2 a"^ JFG, or 


M = -3n' /x-^ /3 j FG> 


where s is in units of revs ./day and a in units of earth radii. The normalized 
geopotential constants J^ m are believed 10 to decline according to the approximate 
law 


J 4m 


4 2 


through quite high degree (- i ), where: 


J'&m J4n 


2(24 + 1) (4 - m) !~ 
(4 + m) ! 


1/2 


m / 0. 


The normalization factor above is effectively cancelled by the factor of the in- 
clination function (I) . Assuming this normalized inclination function times 
G(e) to be relatively insensitive (on average) to 4 as long as 4~m (regardless 
of p and q), M can be written as a function only of n' , s and 4 : 

M a — (j. s 2(1 +4/ 3)> 

4 2 
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But -i can be eliminated explicitly by recalling that -t ~ m = sn ' for the probably 
dominant resonant harmonic. Thus: 


M a — - fj, 
n 


-sn /3 S 2sn /3 


( 8 ) 


Writing (8) as an amplifying factor for the one day resonance, gives the ratio 
M(n' = 1)/M(n') = A.F. (n'): 


A.F. (n') = n' s -2«/3 (n'-l) f 


(9) 


where p, is in units of e.r. 3 x (revs. /day). 2 Figure 3 is a graph of these ampli- 
fication factors for n ' -2 and 3 . It is noted that they are everywhere greater 
than one as expected and also greater for greater n' commensurabilities. They 
also show relative maxima with respect to s at about 6 revs ./day. If s is treated 
as a continuous variable, we can establish the relative maxima by setting: 


^(A-F-) _ 0 

ds 


After taking the appropriate derivatives of (9), this relative maximum s, is found 
to satisfy the relation: 


s 


_ M 


1/2 


E 


( 10 ) 


where E is the base of the natural logarithms, 2.718 Since p. = 290.5 e.r. 3 

(rev./day), 2 

s(max. A.F. ) = 6.27 revs . /day. 


In all of this derivation with continuous s it has been tacitly assumed that at any 
s, or orbital frequency, we can find all kinds of commensurate orbits. Obviously 
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this is not true, but there is always any kind of commensurability reasonably 
close to a given orbital frequency to make this rough calculation of amplifying 
factors meaningful. 


2 Day Resonant Orbit Perturbations of Existing Satellites 


An exhaustive search was made of the NASA-GSFC Satellite Situation Report 

g 

of June 30, 1968, to find orbits sufficiently close to two day resonances to war- 
rant further investigation. The synchronous mean longitude criteria implicit in 
Table 2 was used as the guide for this screening process. Specifically, all orbits 
were included which promised resonant beat periods of greater than 15 days ac- 
cording to the mean periods listed in the satellite reports when compared with 
the data in Table 2. The characteristics of these orbits and the objects in them 
are listed in Table 3. The physical data on the objects are taken from papers by 
King-Hele, et al. 16 

A complete spectrum of resonant perturbations due to harmonics as high as 
the 40th degree was then calculated for these orbits by the same formulas as in 
Douglas and Wagner, 13 which originate ultimately from Kaula's text. 10 The 
essential point of these formulas is that they assume shallow resonance, or 
linear perturbations, (in spite of the amplification), with no feedback to the 
mean motion by the perturbations themselves. 

Recalling from equation (2) the trigonometric arguments of the potential 
terms , their rates may be written as : 


^mpq = - 2p) W + (4 - 2p + q) M + m (Q - (9). 

Clearly, the period (BP) of an effect due to a particular (^,m , p, q)»term will be 


BP = 360 
¥ 


in days, if 'P is in units of degs./day. The resonant indices for the two day 
commensurable orbits are chosen from 4 - 2p + q = m/s = 2m/ r' with m such 
that 2m/r' is an integer, co and H may be calculated with good accuracy for 
a < 3 e.r. from the first order effects of the earth's oblateness. 6 is the 
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earth’s rotation rate. M is calculated as n from a using Kozai's formula 

Q 

[Equation (6)] since the elements (in particular "a") in the satellite report 
are Kozai mean elements. The periods or beat periods of the significant resonant 
effects on these 2 day commensurable orbits are found in Table 4. 

Resonant harmonic perturbations in a non singular central angle quantity 
ACA = Afl cos i + A co + AM have also been computed in (Table 4) by the following 
formulas 10 which include resonant effects with linear small divisors (<P) in AM, 

An and Aco as well as the dominant effects of the quadratic small divisor (*P 2 ) in 
the mean anomaly: 

t(l-e 2 ) 1/2e_1 F^ mp (3G <p /Be) + 

. = -coti (1-e 2 )- 172 (3F^./3i)G^ pq ] 

4mpq ^ e P . ... ’ 

na i+3 [4-2p) co + (^-2p+q) M+m(n~0)] 


An 4mpq = 


4 


C&JU/lii') G, 


p q _Um£q 


na^ +3 (l-e 2 ) 1/2 s in i [(4 - 2p) co + (4 - 2p + q) M + m (Q - 6) ] 


[_(l_e 2 )e- 1 (BG^ /Be) + 2(^+1) G^ lF^ S^ 

AMj> n = : : ; — — — + 

na^ + 3 [4 - 2p) co + (4 - 2p + q) M + m (Q- d)~\ 


F -C,p G -t-p (-t - 2p + q) 

+ 3 [(4 _ 2p ) co + (4 - 2p + q) M + m ( Q - 8) ] 2 


where 


S4 


mpq 


^4n 

-S^ 


4 - 


m even 


cos [(4 - 2p) co + (4 - 2p + q) M +m (H- (9)] 


4 - m odd 


S4„ 

C 4n 


4 


m even 


sin [(4 - 2p) w + (4 - 2p + q) M + m ( n - 9)] 


4 - m odd 


13 



The quantity S^ mpq is the integral of S^ mpq with respect to its argument, and 


= Um COS m ^m> = J^m Sin m ^m ' 


In Table 4 it is the amplitude or maximum value of ACA that is listed as the 
Central Angle perturbation. A mean along track perturbation (transverse), a ACA, 
is also listed in Table 4. In addition, resonant perturbations of the semimajor 
axis are computed (in Table 4) from: 10 


Aa l 


A 


2F ^P G ^PC (^ - 2p + q) 


' pq 


mpq 


mpq !~ La e £ 


na^ 2 [(<£- 2p)o> + ('t - 2p + q)M + m (n-0)] 


It should be emphasized that the_perturbations in Table 4 are only estimates 
based on the rule of thumb, 10 5 = v/ 2~/^ 2 recommended first by Kaula 10 and 

confirmed by Anderle and Smith. Actual harmonic amplitudes may vary as 
much as an order of magnitude or more from this estimate. Only perturbations 
of greater than 100 meters (though in some cases 500 and 1000 meters) along 
track, caused by harmonics up to H 4Q , have been calculated in Table 4. 


CALIBRATION 

The only other calculation of significant 2 day resonance effects in the litera- 
ture is in Anderle and Smith's paper. 3 The orbits examined by Anderle and Smith 
produced resonant beat periods of less than 15 days and thus are not listed in 
Tables 3 and 4. However, Table 5 shows a comparison of the nominal perturba- 
tions calculated by Anderle and Smith on 3, two day resonant orbits of s = 27/2 
revs. /day, and the same perturbations calculated by the formulas in this report. 
Each orbit is nearly polar and circular. Every effort was made to assure 
equivalency in the models for these calculations. However, it should be ob- 
served that Anderle and Smith's calculations use a constant inclination function 
appropriate to a strictly polar satellite. Evaluations of Kaula's (I) for 
these orbits do show a variation of 25% for a 1 degree variation around a polar 
orbit. It may be that the discrepancy, at worst about 25%, in these comparisons 
would be removed upon considering this effect on Anderle and Smith's estimates. 


RESULTS AND CONCLUSIONS 

It is becoming increasingly clear that resonance effects of the geopotential, 
far from being an isolated phenomenon on a few satellite orbits, are quite common 
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especially when multiple day commensurabilities are considered. It has been 
demonstrated here that through the use of existing two day commensurate orbits 
the first good information on longitude geopotential terms of order 17, 19, 21, 25 
and 29 will be forthcoming. 
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Aa (SEMIMAJOR AXIS DISTANCE FROM RESONANCE), EARTH RADII 

Figure 2-Off Resonant Period Distance as a Function of Semimajor Axis Distance from Resonance 



A.F.: AMPLIFICATION FACTOR OF ONE DAY RESONANCES 



Figure 3-Amplification Factors of One Day With Respect to Multiple Day Resonances 
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S = 0.5 REVS./DAY TABLE 2 

Mean Element Specifications for Commensurate Orbits* 


I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0 .0 

0 .0 

2872. 20459 

10.49397 

C . 50 136 

0.0 

0.10000 

2872.20605 

10.49397 

0.50136 

0.0 

0 .200 00 

2872. 20996 

1 C . 49398 

0.50136 

0.0 

0.30000 

2872.21826 

10.49399 

0 . 501 35 

0 .0 

G . 40 COO 

2872.23047 

10.49401 

0.50135 

0 .0 

0.50000 

2872.25366 

10.49406 

0.50135 

0.0 

0.60000 

2872.29639 

1 C .494 14 

0.50134 

0 .0 

0 . 70 0 0 0 

2872.38525 

10.49432 

0.50133 

0.0 

0 .80000 

2872.63037 

10.49482 

0 .50128 

0.0 

0.90000 

2873.89990 

10.49752 

C .50106 

10.00000 

0.0 

2372.20190 

10.49396 

0.50136 

10 .00 000 

0.10000 

2372. 20312 

10.49397 

0.50136 

1 C . 00000 

0 .20000 

2872 . 2 C 728 

10. 49397 

0.50136 

10.00000 

G .30000 

2872.21411 

1 0.49398 

0.50136 

10 . C 0 C 00 

-0 .40000 

2872.22656 

10.49401 

C .50135 

10.00000 

0.50000 

2872.24629 

10 .49405 

0.50135 

1 C .00000 

0.60000 

2372.28955 

10.494 13 

C . 50134 

1 C . 00000 

0.70000 

2872.37427 

10.49430 

0.50133 

10.00000 

0.80000 

2872. 60864 

10.49477 

0 .50129 

1 c.cocoo 

0.90000 

2873.82056 

10.49736 

0.50108 

20.00000 

o.c 

2872. 19360 

10.49395 

0.50136 

20.00000 

0.10000 

2872 . 1 9507 

10.49395 

0.50136 

20.00000 

0.20000 

2872. 1 9775 

10.49396 

0.50136 

20.00000 

0.30000 

2872.20459 

10.49397 

0.50136 

2 C .'00000 

0 .40000 

2872.21 558 

10.49399 

0.50136 

2 C . 00000 

0 .50000 

2872. 23462 

10.49403 

0.50135 

20.00000 

0*60000 

2872. 26904 

10.4 94 G 9 

0 .50135 

20.00000 

0.70000 

2872.34302 

10 .49424 

0. 50133 

20 . C 000 G 

0.80000 

2872.54565 

10.49465 

C . 501 30 

20.00000 

0 . 90 00 0 

2873.59204 

10.49688 

0.50111 

30.00000 

0 .0 

2872. 1 81 40 

1 0.49393 

C .50136 

30. 00000 

0.10000 

2872. 1 81 40 

10.49393 

0.50136 

30.00000 

0.20000 

2872. 18408 

10.49393 

0.50136 

30 .00000 

0.30000 

2872 .18970 

10.49394 

C . 50136 

30 . CO 000 

0.40090 

2872. 1 9775 

10.49396 

0.50136 

30.00000 

0 . 50 0 0 0 

2872.21 143 

10.49399 

0.50136 

30.00000 

0.60000 

2872.23877 

10.49404 

0.50135 

3 C . 00000 

0.70000 

2872.29517 

1 0.49415 

0 .50134 

30.00000 

0.80000 

2872.44849 

10.49446 

C . 50131 

30.00000 

G . 9 Q 00 G 

2873.24536 

10.49616 

G . 501 1 8 


Specifications given for synchronism of mean longitude or ground track of the satellite, con- 
sidering only obiateness effects in a> and 0. a (semimajor axis) is defined from n by Kozai’s^ 
formula, equation (6). 
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S = 0.5 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

40.00000 

0.0 

2872.1 6626 

10.49391 

0.50136 

40.00000 

0 • 10000 

2872.16626 

1 0.49391 

0 .50136 

40.00000 

0 .20000 

2872. 16772 

10.49391 

0.50136 

40. 0C000 

0.30000 

2872. 17C41 

1 0.49391 

0.50136 

40.00000 

0.40000 

2872.17603 

10.49392 

0.50136 

40 .00000 

0 .50000 

2872. 18555 

1C .49394 

0. 50136 

40.00000 

0.60000 

2872.201 90 

10.49397 

0.50136 

40.00000 

0.70000 

2872.23608 

10. 49404 

0.50135 

40 . 00000 

0.80000 

2872. 33203 

10.49424 

0.50133 

40.00000 

o.ooooo 

2872.82617 

10.49529 

0.50125 

50 .00000 

0.0 

2872. 1 4990 

10.49388 

0.50137 

50.00000 

0.10000 

2872.14990 

10 .49388 

0.50137 

50.00000 

0 .20 0 00 

2872,15137 

10.49388 

0.50137 

50.00000 

0 .30000 

2872.15137 

10.49388 

0.50137 

50. 00000 

0 .40000 

2872.15405 

10.49389 

0 .50137 

50 .00000 

C. 50000 

2872. 15674 

10.49389 

0.50137 

50.00000 

.0.60 COO 

2872.16235 

10.49390 

C. 50136 

50. GGGOO 

0.70000 

2872. 1760 3 

10.49393 

G .50136 

50.00000 

0.80000 

2872.20996 

10.494CG 

0.50136 

5C .00000 

0.90000 

2872.38940 

10 .49439 

0.50132 

60 .00000 

0.0 

2872.135<=>9 

10.49386 

0.50137 

60.00000 

0 . 10000 

2872. 13599 

10,49386 

0 .50137 

60.00000 

C .20030 

2872. 13452 

10.493 85 

0.53137 

60. 00000 

0.30000 

2872. 13452 

10.49385 

0.50137 

60.00000 

0.40000 

2872. 13330 

10.49385 

0 . 5 0 1 3 7 k 

60.00000 

0.50000 

2872. 13184 

10.49385 

0. 50137 

60.00000 

0 .60000 

2872. 12769 

10.49384 

0. 50137 

60.00000 

C • 70 0 0 0 

2872. 12085 

10.49383 

C .50137 

60. COCO 0 

0 .80000 

2872. 100 34 

1 C. 49379 

0.50138 

60.00000 

0.90000 

2871.99365 

10.49358 

0 .50139 

70.00000 

0.0 

2872. 1 2500 

10.49384 

0.50137 

70.00000 

0.10000 

2872.12500 

10.49384 

0.50137 

70.00000 

0.20000 

2872. 12378 

10.49384 

C. 50137 

70 . 0000 0 

0 .30000 

2872. 12085 

10.49383 

0.50137 

70. COOOO 

0 .40 000 

2872. 11816 

1 0.49383 

0.50137 

70.00000 

C. 50000 

2872. 11279 

10.49382 

0.50137 

70.00030 

0.60000 

2872.10181 

10.49380 

C. 50137 

7C. 0000 0 

0.70000 

2872.08008 

10.49376 

0.50138 

70.00000 

0.80000 

2872.01685 

10.49364 

0.50139 

70. 00000 

0 .90000 

2871.69653 

10.49298 

0.50145 

80. QOCCQ 

0.0 

2872. 11963 

10.49383 

0.50137 

80.00000 

0.10000 

2872.11816 

10*49383 

0.50137 

80 .00000 

0.20000 

2872.11694 

10.49383 

0.50137 

80.00000 

0.30000 

2872.11401 

10.49383 

0.50137 

80.00000 

0.40000 

2872.11011 

1 0.49382 

0 .50137 
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S = 0,5 REVS./DAY TABLE 2 (Continued) 

I PERIOD 


(DEGREES) 

e 

(MINUTES)- 

(e.r.) 

(REVS./DAY) 

30.00000 

0.50000 

2872.10181 

1 0.49380 

0.50137 

80. 00000 

0.60000 

28 72.08813 

10.49378 

0.50138 

80.00000 

0.70000 

2872.05811 

10,49372 

0. 501 38 

80 .00000 

0 . 8 0 0 0 0 

2871. 97437 

10.49357 

C. 50140 

80 .00000 

0.90000 

2871 • 54028 

10.49268 

0.50147 

90 .00000 

0.0 

2872. 1 1 963 

10.49383 

0 .50137 

90.00000 

0. 1000G 

2872. 11963 

10.49383 

0.50137 

9C. 00000 

0.20000 

2872.11816 

10.49384 

0.50137 

90.00000 

0.30000 

2872.11548 

10.49383 

0.50137 

90.00000 

0.40C00 

2872.11133 

10.49383 

0.50137 

90.00000 

0 • 50 0 0 0 

2872.10327 

10.49381 

0,50137 

90 .0000 0 

0 .6000 0 

287 2 • C 8960 

10.49379 

0.50138 

90. GOGCG 

0.70000 

2872.05957 

10.49373 

0.50138 

90 .00000 

0.80000 

2871 .97729 

10.49358 

0.50140 

90.00000 

0.90000 

2871.55396 

1C. 49274 

0.50147 

100.00000 

0.0 

2872. 12646 

1C .49385 

0.50137 

100.00000 

0 . 10000 

2872.12646 

10.49385 

C .50137 

1 C'C. 0000 0 

C .20000 

2872. 125C0 

1 0.49385 

0.50137 

1 GO. 00000 

C. 30000 

2872.12378 

1 C. 49385 

0.50137 

100. O0 000 

0.40000 

2872.120 85 

10.49384 

0.50137 

100 .00000 

0 .500 0 0 

2872.11548 

10.49383 

0.50137 

100 .00000 

0.60000 

2872.1 0596 

10 .49382 

0.50137 

1 00.00000 

0.70000 

287?, 08545 

10,49379 

0 .50138 

.1 oc .coooc 

0.8C000 

2872. 030 76 

10.49370 

C. 50 139 

ICO. ooooo 

0.90000 

2871,74438 

1 0.49318 

0.50144 

1 10 .ooocc 

0.0 

2872.13867 

10.49387 

0.50137 

1 10 .00000 

0.10000 

2872.13867 

10.49387 

0. 50137 

lie .00000 

0.20000 

2872. 13867 

1C .49387 

0.50137 

1 10 .00000 

0.30000 

2872. 13867 

10.49387 

0 .50137 

1 10. 000 GO 

0 .40 00 0 

2872. 13867 

10.49388 

0.50137 

110.00000 

0.50000 

2872. 13867 

10.49388 

0 .50137 

110.00000 

0.60000 

2872.13745 

10.49388 

0.50137 

110.00000 

0.70000 

2872.13452 

10.49389 

0.50137 

lie .00000 

0 .80000 

2872,12915 

10.49391 

0.50137 

110.00000 

0.90000 

2872.09766 

10.49396 

0.50138 

120.00000 

0 .0 

2872. i 5674 

10.49391 

0.50137 

120.00000 

0.10000 

2872. 15674 

10.49391 

0.50137 

120 .00000 

0.20000 

2872.15820 

10.49391 

0.50137 

120.00000 

0 .30000 

2872. 16089 

10.49392 

0.50136 

120. OOOOO 

0.40000 

2372. 16357 

10.49393 

0.50136 

120.00000 

0* 50000 

2872. 16919 

10.49394 

0.50136 

120.00000 

0.6000C 

2872.17993 

10.49397 

0.50136 

120.00000 

0 .70000 

2872.201 90 

10.49403 

0.50136 

120.00000 

0.80000 

2872.26343 

10.49419 

0 .50135 

120.00000 

0.90000 

2372.58130 

10.49501 

0.50129 


23 



S = 0.5 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

1 3C.OCOOO 

0.0 

2872.17725 

1C. 49394 

0.50136 

1 30 * G 0 0 0 0 

0.10000 

2872.17725 

10,49394 

0. 50136 

13G ,00000 

0.20000 

2872. 17993 

10.49395 

0.50136 

1 30.00000 

0.30000 

2872. 1 8408 

1C .49396 

0.50136 

130.00000 

0 .40000 

2872.19238 

1 0.49398 

0.50136 

130.00000 

0.50000 

2872. 20459 

1 C • 4 94 C 1 

0.50136 

1 30 .00000 

0.60000 

2872.22925 

10.49407 

0.50135 

130 .00 COO 

0.70000 

2872.28 C03 

10.49419 

0.50134 

130.00000 

C .80 0 00 

2872.41968 

10.49451 

0.50132 

130 .00000 

0.90000 

2873.14258 

10.49623 

0.50119 

140.00000 

0 * 0 

2872. 1 9775 

10.49398 

C .50136 

14C. OOCOO 

0.10000 

2872. 19922 

10.49399 

0.50136 

1 40.00000 

0.20000 

2372.20312 

10.49399 

0.50136 

140 .GCOOO 

0.30000 

2872.20996 

10.49401 

C. 50136 

140.00020 

0.40200 

2872.22241 

10. 49404 

C .50135 

140.00000 

G .50000 

2872. 24292 

1 C. 494 08 

G .50135 

140.00000 

0 .60000 

2372.28CC3 

1 0.49416 

0.50134 

140. 00000 

‘0.70 00 0 

2872. 360 6C 

10.49434 

0.50133 

14G .OOOCO 

0.80000 

2872.58276 

10.49485 

0.50129 

140.00000 

0.90000 

2873. 72363 

10.49748 

0.50109 

150.00000 

0 .0 

2872. 216 8C 

10.49402 

0.50135 

150.00000 

0.10000 

2872.21973 

10.49402 

0.50135 

150. OOCOO 

0.20000 

2372.22363 

10.49403 

0.50135 

150.00000 

0.30000 

2872. 2334C 

10.49405 

0 .50135 

150.G0C00 

0.40000 

<7872.24976 

10.49408 

0. 50135 

150.00000 

0.50000 

2872.27734 

10.494 15 

0.50134 

150. OOCOO 

0.60000 

2872. 32788 

10 .494 25 

0.50134 

150.00000 

0 .70000 

2872.43481 

1 C. 49449 

0.50132 

150. OOCOO 

0.80000 

2872.731 93 

10.49515 

0.50126 

150.00000 

0.90200 

2874.26025 

10.49863 

0.50100 
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S= 1.0 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

• (REVS./DAY) 

C .0 

0.0 

1436. 12402 

6.61080 

1 .00270 

0.0 

0 .10000 

1436. 12524 

6.61080 

1 .00270 

0.0 

0.20000 

1436 . 12939 

6.61081 

1 .00270 

0.0 

0.300 GO 

1436.13623 

6.61082 

1 .00269 

0 .0 

0.40000 

1436.14722 

6.61085 

1 . 00268 

0 .0 

0.50000 

1 436.1 6626 

6. 610 89 

1.00267 

0.0 

0 * 60 0 0 0 

143 6 . 201 9 C 

6.61096 

1 . C 0264 

C * 0 

0.70000 

1436.27563 

6.61112 

1 .00259 

0.0 

0.80000 

1436.48103 

6 . 61160 

1 .00245 

0 . 0 

0. 90000 

1437.54736 

6,61426 

1.00171 

1 C . co.ooo 

0.0 

1436. 121 09 

6.61079 

1.00270 

10.00000 

0. 10 000 

1436, 1 2256 

6.61080 

1 .00270 

10.00000 

0 . 20 0 0 0 

1436. 12524 

6.61080 

1 .00270 

10.00000 

0.30000 

1436. 13208 

6.61082 

1 .00269 

1 0.00000 

c . 40000 

1436, 141 60 

6.61084 

1 .0 0269 . 

1 C .00000 

C . 50000 

1436.16089 

6.61087 

1.00267 

10.00000 

0.60000 

1 436.19360 

6.61094 

1.00265 

1 0.00000 

0.70000 

1436.26318 

6 .61 1-09 

1.00260 

10.00000 

0 . 80 0 00 

1 436.45728 

6 . 611 54 

1 .00247 

10.00000 

0.90000 

1 437.45825 

6.61403 

1 .00177 

2 C . C 0 C 00 

0.0 

1436.1 1157 

6,61078 

1.00271 

20 .00000 

0.10000 

1436.11304 

6.61078 

1. 00271 

20,00000 

0. 20000 

1436.11572 

6.61078 

1.00270 

20.00000 

0 . 30 COO 

1436.12109 

6.61080 

1 .05270 

20.00000 

G .40000 

1436.12939 

6.61081 

1 .00270 

2 0 • 0 0 C 0 0 

0.50000 

1436. 14453 

6.61084 

1 .00268 

20 . G 0 C 00 

0.60000 

1436.17163 

6.61090 

1 . 00267 

20.00000 

0.70000 

1436 . 2290 C 

6 . 611 C 2 

1 .00263 

20.00000 

0.80000 

1436.38623 

6 . 61 138 

1.00252 

20 . OOCOO 

C . 900 G 0 

14 . 37 , 2 C 50 8 

6.61338 

1 .00194 

30 .00000 

0.0 

1436 . C 979 C 

6. 61075 

1 .00272 

30.00000 

0 . 10000 

l 43 6 . 0-0937 

6 . 61 G 75 

1.00272 

30 .00000 

0.20000 

1436.10059 

6.61076 

1 .00272 

30.00000 

0 .30000 

1 436. 1 0352 

6.61076 

1 ,00271 

30.00000 

0 .40000 

1436. 11035 

6. 61077 

1 .00271 

30.00000 

0.50000 

1436.11987 

6. 61079 

1 .00270 

3 C . COO 00 

0.60000 

1436.13770 

6 . 61 C 82 

1 • 00269 

30.00000 

0.70000 

1436. 17578 

6.61090 

1.00266 

3 C .00000 

0.80000 

1436. 281 01 

6.611 12 

1.00259 

3 C .GOOOO 

0 .90000 

1436.82373 

6.61241 

1 .00221 

40.00000 

0 .0 

1 436 . C 81 54 

6.61072 

1 .00273 

40.00000 

0 . 10000 

1 436 . C - 8 154 

6.61072 

1.00273 

40 .00000 

0.20000 

1436.08301 

6.61072 

1 • 00273 

40.00000 

0.30000 

1436 . C 8423 

6 . 6 1072 

1.00273 

40.00000 

0.40000 

1436. 08716 

6.61073 

1 .00272 
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S= 1.0 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e-r.) 

(REVS./DAY) 

40.00000 

0.50000 

1436,0-8984 

6,61073 

1.00272 

40.00000 

0.60000 

1 436.09790 

6.61074 

1 .00272 

40.00000 

0.70000 

1436.11304 

6.61076 

1.00271 

40.00000 

0.80000 

1436.15405 

6.61083 

1 . 00268 

40 .00000 

0.90000 

1436.36719 

6.61125 

1.00253 

50.00000 

0*0 

1436. €6519 

6. 61069 

1 .00274 

5C.« 00000 

0.10000 

1436.06519 

6.61069 

1.00274 

50. 00000 

0.20000 

1436. C 6519 

6.61069 

1 ,00274 

50 • 00000 

0.30000 

1436.06372 

6,61068 

1 .00274 

50 .ooooc 

0 . 40 OOO 

1 436. 06250 

6,6 1068 

1.00274 

50.00000 

0.50000 

1436.06104 

6.61068 

1 .00274 

50.00000 

0.60CDC 

1 436. C5688 

6.61066 

1 .00275 

50.00000 

0.70000 

1436,04883 

6.61063 

1.00275 

50.00000 

0.80000 

1436,02563 

6.61053 

1 .00277 

50.00000 

0. 90000 

1 435. 90942 

6,610 10 

1 , 00285 

6C .00000 

0.0 

1436.05151 

6.61C67 

1 .00275 

60.00000 

0 • 1 0 O u 0 

1436.05151 

6.61067 

1.00275 

60 *000 00 

0.20000 

1 436. 05005 

6.61067 

1,00275 

60. 00000 

0.30000 

1436.04736 

6. 61 066 

1.00275 

60. Co COO 

0.40000 

.1436.04346 

6, 61 065 

1 . 00276 

60.00000 

0.50000 

1 436.03516 

6,61063 

1.00276 

60.00000 

0*60000 

1436. 02295 

6.61059 

1.00277 

60.00000 

0.70000 

1435. 99414 

6*61051 

1 .00279 

60. OOOOO 

0.80000 

1435,91626 

6.61029 

1.00284 

60*00000 

0.90000 

1435.51636 

6.60914 

1 .00312 

70.00000 

0.0 

1436,04 199 

6.61066 

1,00276 

70.00000 

0. 10000 

1436.04199 

6.610 66 

1. 00276 

70.00000 

0.20000 

1436,03931 

6.61065 

1.00276 

70.00000 

0.30000 

1436, 03662 

6.61064 

1 .00276 

70.00000 

0.40000 

1436.02979 

6.61063 

1 .00276 

70. 00000 

0.50000 

1436.01880 

6.61060 

1 .00277^ 

70.00000 

0.60000 

1 435.99976 

6.61055 

1.00279’ 

70.00000 

o. 700C0 

1435. 95874 

6.61044 

‘l. 00281 

70.00000 

0.80Q0C 

1435.84521 

6.61015 

1.C0289 

70.00000 

0 .90 000 

1435. 25854 

6.60854 

1 ,00330 

80. OGC0Q 

G.O 

1436,0393 1 

6,61 066 

1.00276 

80. 00000 

0. 10000 

1436.03931 

6.61066 

1 .00276 

80.00000 

0.20000 

1 436. 03662 

6.61065 

1 .00276 

80.00000 

0.30000 

1436.03247 

6, 61064 

1 . 00276 

80.00000 

0 .40000 

1436. 02563 

6.61063 

1 . CO 27 7 

80.00000 

0 .50000 

1436.01465 

6.61060 

1 .00278 

80. OOOOO 

0.60000 

1435.9929 2 

6.61055 

1.00279 

80.00000 

0.70000 

1435,94922 

6. 61044 

1 .00282 

8O.O0COO 

0.80000 

1435.82495 

6.61014 

1.00291 

80.00000 

0.90000 

1435. 1 8628 

6 .60845 

1.00335 
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s = 

1.0 RE VS./DAY 


TABLE 2 (Continued) 






I 



period" 


a 


n 

(DEGREES) 


6 

(MINUTES) 


(e.r.) 

(REVS./DAY) 

90 

• oocoo 

0 

.0 

1436. 04468 

6 

.61068 

1 

.00275 

9 0 

• 00 00 0 

0 

.10000 

1436.04468 

6 

.61068 

1 

.00275 

90 

. 00000 

c 

•20000 

1 436.041 39 

6 

. 61067 

1 

.00276 

90 

• 00000 

0 

.30000 

1436.03931 

6 

.61067 

1 

.00276 

90 

• GO 0 0 0 

o 

• 400 00 

1436. 03369 

6 

. 61 066 

1 

.00276 

90 

.00000 

0 

.50000 

1436.02417 

6 

• 61 063 

1 

.00277 

90 

• C C 0 Q 0 

c 

• 60 00 0 

1436.00635 

6 

. 61060 

1 

.00278 

9 0 

• CO G 0 0 

0 

. 70 000 

1435.96326 

6 

.61051 

1 

.00281 

90 

• COO O'Q 


.80000 

1435.86572 

6 

.610 28 

1 

• 00288 

3C 

.00000 

0 

.90000 

1435. 33203 

6 

.60894 

1 

.00325 

1 OC 

.COGOO 

0 

.0 

1 436. 05 835 

6 

.61072 

1 

.00274 

1 OQ 

• 0000 0 

0 

• X 0 G 0 0 

1436.05635 

6 

.61072 

1 

.00274 

1 OC 

• COGCG 


• 20000 

1436.05638 

6 

.61072 

1 

. C 0 2 7 5 

ICC 

• 00000 

c 

,30 000 

1436.05566 

6 

.61072 

1 

.00275 

ICC 

*00 00 0 

0 

.40000 

1 436.0 52 98 

6 

.610 72 

1 

.00275 

100 

• 00000 

0 

.500 0 0 

1436.04736 

6 

.61070 

1 

.00275 

1 00 

,0000 0 

0 

.60000 

1436,03931 

6 

• 61 069 

1 

• CO 27 5 

1 00 

• 0 0 CO 0 

0 

.700 00 

1 436. C 2002 

6 

. 61067 

i 

.00277 

100 

.00000 

0 

. 80000 

1435.96826 

6 

.61058 

i 

.00281 

100 

.00000 

0 

• 900C0 

1 435.70068 

6 

.61003 

i 

.00299 

110 

,00000 

0 

.0 

1436. 07886 

6 

.61077 

l 

. 00273 

110 

• GOCGO 

0 

. 10000 

1436. C7886 

6 

.61077 

i 

.00273 

110 

. 00000 

0 

.2000 0 

1 436. C 78 86 

6 

.61077 

i 

.0 0273 

lie 

• oocoo 

0 

•30000 

1436.08032 

6 

.61078 

i 

.00273 

110 

• coooo 

0 

.40000 

1436. C 81 54 

6 

.61078 

l 

.0 0273 

110 

• GOOOO 

0 

.50000 

1436.08423 

6 

.610 80 

i 

. 00273 

lie 

• .0 c 0 0 0 

0 

.60000 

1436. 08838 

6 

• 6 1C 8 2 

i 

.00272 

110 

• OOCOO 

0 

.70000 

1 436. 09937 

6 

.61 088 

i 

.00272 

110 

.00000 

0 

.800 0 0 

1436. 12671 

6 

.61101 

i 

.00270 

lie 

• coooo 

c 

. 90 0 00 

1436.27002 

6 

.61165 

i 

.00260 

120 

• 0 0 o 0 0 

0 

.0 

1 436. 10474 

6 

.61083 

i 

. 00271 

1 20 

• 0000 0 

0 

. 10000 

1 436. 10474 

6 

.61083 

l 

. 00271 

12C 

• 0000 0 

c 

• 20 0 00 

1436.10742 

6 

.61084 

i 

.00271 

120 

• 00000 

0 

. 30 00 0 

1 436.- 1 1 1 57 

6 

.61085 

i 

.00271 

1 2C 

.00000 

c 

.40000 

1436. 1 1 641 

6 

.61 088 

i 

.00270 

120 

• 00000 

0 

.50000 

1436. 1 3086 

6 

.61092 

i 

.00269 

1 2C 

•00000 

0 

.60000 

1 436.15259 

6 

• 61C99 

l 

.00268 

120 

• G C 0 0 0 

c 

• 70000 

1436.19897 

6 

.61114 

l 

• 00265 

1 20 

•oocoo 

0 

.80000 

1436, 32730 

6 

.61155 

l 

.00256 

1 2 C 

• oocoo 

0 

.90000 

1436.99463 

6 

.61367 

l 

.00209 

13C 

. coooo 

0 

• 0 

1436. 1 3354 

6 

.61090 

l 

•C0269 

1 30 

• GOOOO 

c 

. 10000 

1436.13477 

6 

.61090 

i 

.00269 

130 

.00000 

0 

.20000 

1436.13892 

6 

.61092 

l 

.00269 

130 

.00000 

c 

. 30000 

1436.14722 

6 

.6 1094 

1 

.00268 

130 

• COGOO 

0 

.40000 

1436. 15942 

6 

. 61098 

l 

.00267 
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S= 1.0 REVS./DAY 
I 

(DEGREES) 

13C.OOGOO 

1 30.00000 

130.00000 
130 *00000 

1 30.00000 
140.GC000 
14C. 00000 

140. 00000 

140.00000 
140 .00000 

140.00000 

140.00000 

140.00000 
1 40. 00C00 

140.00000 
150 .00000 

150.00000 

150.00000 
1'50 . 0 0 C Q 0 
150. COOOO 
15C. 00000 

150.00000 

150.00000 

150.00000 
150 .OOCOO 


TABLE 2 (Continued) 
PERIOD 


e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

G . 50 00 0 

1436. 1 82 62 

6.61104 

1.00266 

0.60000 

1436.22363 

6.61117 

1 .00263 

0. 70000 

1436. 3! 250 

6,61143 

1 . 00257 

O. 80000 

1436.55420 

6.61216 

1 • 00240 

0.90000 

1437. 8G591 

6.61592 

1.00153 

G .0 

1436. 1 6357 

6. 61 C97 

1 .00267 

0.10000 

1436. 16479 

6.61097 

1 .00267 

0.20000 

1436. 17163 

6.61099 

1 .00267 

0*30000 

1436, 18262 

6.61102 

1.00266 

0.40000 

1436.20190 

6.61108 

1 . 00264 

0.50000 

1436.23584 

6.61118 

1.00262 

0 .60000 

1436. 29614 

6.61135 

1 .00258 

G. 70000 

1436.42578 

6.61172 

1 .00249 

0 • 80 0 G 0 

1436.78394 

6.61276 

1 .00224 

0 . 90000 

1438.62646 

6.61818 

1.00095 

0.0 

1436.19092 

6.611C4 

1 . 00265 

0.10000 

1436.19360 

6.61104 

1 .00265 

0.20000 

1 436. 20C44 

6.61106 

1 .00265 

0.30000 

1436. 21533 

6.61110 

1.00264 

G . 40 0 0 0 

1436. 23999 

6.61117 

1 .00262 

0,50000 

1436. 28369 

6.61130 

1.00259 

0.60000 

1436.76304 

6.61152 

1.00253 

0.70 GOO 

1436. 52979 

6.61198 

1.00242 

0 . 80 0 0 0 

1436.99316 

6. 61331 

1.00209 

0.90000 

1439.37524 

6.62024 

1 • 00043 
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S = 1.5 REVS. /DAY TABLE 2 (Continued) 


I 

(DEGREES) 

0*0 
o. e 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

10.00000 

10.00000 

10.00000 

1 0. 00000 

10.00000 

10 .OOCC 0 

10.00000 

10.00000 

10.00000 

20. 00000 

20.00000 

20.00000 

20.00000 

2 0 .0000 0 

20.00000 

20.00000 

20.00000 
2C .0000 0 

30.00000 
30 .OCOOO 
30. OOCOO 

30.00000 

30 .00000 
30. OOCOO 
30. OOCOC 
30. OOCOO 

30 . 00000 
40. OOCOO 
4C .OOCOO 

40.00000 

40.00000 
4C.0OCOO 

40. 00000 
40. OOCOO 
40 .OOCOO 
40 . CuC 0 0 


e 

0.0 

0.1 0003 
0.20000 
0.30000 
0.40000 
0.50000 
0 .60 COO 
0.70000 
0.80000 
0.0 

0 . 10000 
C. 20000 
0 .30000 
0.40000 
0, 50000 
0.60000 
0.70000 
0.80000 
0.0 

0.10000 
0.20000 
0.30000 
0.40000 
0. 50000 
0.600CC 
0. 70000 
G. 80000 
0.0 

0.10000 
0.20000 
0. 30000 
0.4000C 
0.50000 
0.60000 
0.70000 
0.80000 
0.0 

C. 10000 
0.20000 
0 .30000 
0.40000 
0.50000 
0.60000 
0.70000 
0.80000 


PERIOD 

(MINUTES) 

957.411 13 

957.* 1162 

957.41 357 

957.41772 

957. 42383 

957. 43481 

957. *5532 

957.49780 

957.61621 

957.40796 

957. 40869 

957.41 040 

957.41357 

957.41943 

957.42920 

957.44751 

957. 48584 

957.59131 

957. 39893 

957.39941 

957.40015 

957.40259 

957.40625 

957.41284 

957,42505 

957.45044 

957.52100 

957. 38550 

957.38550 

957, 3855C 

957.38623 

957.38745 

957.38867 

957. 39233 

957.39819 

057.41650 

957.36987 

957.36914 

957. 36865 

957,36743 

957.36499 

957. 36C 60 

957.35327 

957.33765 

957.29443 


(e.r.) 

E. 04492 
5.04492 

5.04492 

5.04493 

5.04494 

5. 04495 
5. 04498 
5. 04504 
5.04526 
5.04492 
5.04492 
5.04492 

5.04492 

5.04493 

5.04494 

5.04496 
5. 04501 
5. 04519 
5. 04490 
5.04490 
5.04490 
5.04490 
5.04490 
5* 04490 
5. 0449C 
5 . 04493 
5.04500 
5.04488 
5. 04467 
5* 04487 
5,04487 
5.04486 
5.04485 

5.04483 

5.04480 

5.04474 
5.04485 

5.04484 

5.04484 
5, 04483 

5.04481 
5, 04479 

5.04475 
5.04466 
5.04443 


(REVS./DAY) 

1.50406 

1.50406 

1.50405 

1.50405 

1.50404 
1 .50402 

1 .50399 
1.50392 
1.50373 

1 . 50406 
1 . 50 40 6 

1.50406 
1 .50405 

1.50404 
1 . 50403 

1.50400 
1 .50 394 
1 .50377 
1 .50408 

1.50407 

1.50407 

1.50407 

1 .50406 
1 .50405 
1 .50403 
1 . 50399 
1.50388 

1.50410 

1 .50410 

1 .50410 

1.50410 

1 . 50409 

1.50409 

1.50409 

2.50408 

1 .50405 

1.50412 

1.50412 

1.50412 

1 .50412 
1 .504 13 
1 .50414 
1 .50415 
1.50417 
1 .50424 
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S = 1.5 REVS./DAY TABLE 2 (Continued) 


I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

50.00000 

0 .0 

957.35*00 

5.04482 

1 .50415 

50.00000 

0. 10 00.0 

957.35400 

5.04482 

1.50415 

50. 00000 

0*20000 

957.35205 

5.04481 

1.50415 

5C .GCOCQ 

0.30000 

957.34863 

5.04479 

1.50415 

5C.C0CO0 

0.40000 

957.34302 

5.04477 

1.50416 

5G. OOOCO 

0.50000 

957,33398 

5.04474 

1.50418 

5O.OOOO0 

0.60000 

957.31641 

5.04467 

1 .50420 

50. C OCO 0 

C .70000 

957 • 27930 

5.04453 

1 .50426 

5G.00000 

0.80000 

957.17749 

5.04415 

1 .50442 

60.00000 

0.0 

957.34253 

5.04480 

1 • 50416 

60.00000 

0 . 100 00 

957. 341 80 

5.04480 

1 • 50416 

60*00000 

0.20000 

957. 33936 

5.04479 

1 .50*17 

60. O0COO 

0*30000 

957.33447 

5.04477 

1.50418 

60.00000 

0 .400 C O 

957,32666 

5.04475 

1 .50419 

60 .OOOOO 

0.50000 

957. 31274 

5,04470 

1.50421 

60 .000 00 

0. 60000 

957.28711 

5.04462 

1 .50425 

60.00000 

0.70000 

957.23389 

5.04444 

1.50433 

60.00000 

0.80000 

957. C8569 

5, 0*395 

1 .50457 

70*00000 

0.0 

957.33643 

5, 04480 

1.50417 

70 .CCOCO 

0.10000 

957.33569 

5.04480 

1.50417 

70.00000 

0.20000 

©57.33276 

5 ,04479 

1.50418 

70.00000 

0. 30090 

957.32739 

5.04477 

1 .50419 

7C* OOOOO 

0.40000 

957,31 812 

5.04475 

1.50420 

70.00000 

0.50000 

957,30249 

5. 04470 

1 .50423 

70.00000 

0.60000 

957.27319 

5.04461 

1.50427 

70.00000 

0. 70000 

957.21143 

5.04442 

1.50437 

70.00000 

0.80000 

957.04C77 

5.04389 

1 . 50464 

80.00000 

0 .0 

957.33887 

5.04482 

1.50417 

30.00000 

0.10000 

957.33813 

5.04482 

1.50417 

80. OOOOO 

0.20000 

957.33521 

5.04481 

1.50418 

80.00000 

0.30000 

957.33032 

5.04480 

‘1.50418 

80 .0000 0 

0*40000 

957,321 29 

5.04478 

1.50420 

8.0.00000 

0.50000 

957.30615 

5,04474 

1.50422 

30.00000 

0.60000 

957.27881 

5.04466 

1 .50426 

80.00000 

0.70000 

957.21997 

5. 04449 

1.50436 

80.00000 

0.80000 

957,05737 

5.04401 

1.50461 

90.00000 

0.0 

957.35034 

5,04487 

1.50415 

90.00000 

0.10000 

957.34912 

5.04487 

1.50415 

9C .00000 

0 .20000 

957. 34 741 

5 .04486 

1 . 50416 

90.00000 

0.30000 

957.34375 

5.04486 

1 .50416 

90. OOOOO 

0 .40000 

957.33765 

5. 04484 

1 .50417 

90.00000 

0.50000 

957.32617 

5.04481 

1 • 50419 

9C .00000 

0 . 60 000 

957.30615 

5.04476 

1.50422 

9C .00000 

0.70000 

957.26294 

5.04465 

1 .50429 

90.00000 

0 . 80 000 

957.14453 

5.04434 

1.50447 
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s = 

1.5 REVS. /DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 


(MINUTES) 

(e.r.) 

(REVS./DAY) 

1 00 

• 00 00 0 

0,0 

057, 37C36 

5 • 04494 

1.50412 

1 00 

• OOCOC 

0,10000 

957, 37036 

5. 04494 

1 .50412 

100 

•00000 

0*20000 

957,36987 

5.04494 

1,50412 

100 

• 00 Q 0 0 

0,30000 

957,36865 

5 .04494 

1.50412 

ICO 

•OOCuO 

0,40000 

957.36621 

5.04494 

1.50413 

100 

•oocoo 

0,50000 

957,36255 

5.04493 

1 • 50413 

1 CO 

• oocoo 

0 • 60 D 00 

957. 35645 

5 . 044 93 

1 . 5G4 1 4 

1 00 

• ogcoo 

0,70000 

957.34180 

5, 04492 

1 .50416 

100 

• oocoo 

0. 80000 

957,30298 

5.04488 

1 . 50423 

lie 

.00000 

0,0 

957,39941 

5.04502 

1 . 50407 

lie 

•oocoo 

G. 10000 

057, 39941 

5.04502 

1 • 50407 

lie 

.00000 

0,20000 

957,40063 

5.04503 

1 .50407 

110 

• 00000 

C. 30000 

957. 40 308 

5. 04504 

1.50407 

no 

• oocoo 

0,40000 

957,40674 

5. 04506 

1 .50406 

110 

• OOCOO 

0. 50 C 00 

957.41357 

5.04509 

1 • 50405 

110 

• oocoo 

0,60000 

957,42627 

5.04515 

1 . 50403 

lie 

• OOCOO 

0 .700 CO 

957,^-5239 

5 .04527 

1 . 50399 

1 1 c 

• 0000 0 

0.80000 

957. 52466 

5. 04559 

1 .50388 

12C 

• OOCOO 

0 .0 

95 7.4 34 08 

5. 04513 

1 .50402 

120 

. OOCOO 

C. 10000 

957,43530 

5.04513 

1 • 50402 

120 

• oocoo 

0,20000 

957,43848 

5.04514 

1.50401 

12C 

• OOCOO 

0.300 00 

957. 44507 

5.04516 

1 . 50400 

120 

• oocoo 

0,40000 

957. 45654 

5.04521 

1 .50398 

120 

• oocoo 

0.50000 

957.47534 

5. 04527 

1.50395 

120 

. oocoo 

0.60000 

957.51123 

5. 04541 

1 .50390 

1 20 

• oocoo 

0,70000 

957 . 58594 

5.04568 

1 . 50378 

12G 

• cooco 

0.80000 

957.79297 

5,046-4.3 

1 • 50346 

130 

• OOGOO , 

0,0 

957.471 68 

5,04523 

1 .50396 

13C 

. oocoo 

0,10000 

957. 47412 

5, 04524- 

1 .50396 

130 

• 00000 

0. 20000 

957.47974 

5.04526 

1 .50395 

13C 

• 00000 

0,30000 

957.491 21 

5. 04530 

1.50393 

130 

• oocoo 

0,40000 

957.51001 

5.04536 

1 .50390 

130 

.00000 

c.50000 

957. 54346 

5.04548 

i .50385 

130 

• oocoo 

0.60000 

957.60352 

5.04568 

1.50375 

130 

• oooco 

0.70000 

957. 73218 

5.04612 

1 .50355 

130 

• oocoo 

C. 80000 

958.08545 

5.04734 

1.50300 

140 

•oocoo 

c.o 

957,51001 

5.04534 

1 .50390 

140 

• oocoo 

0,10000 

957.51245 

5.04535 

1 • 50390 

140 

•00000 

0,20000 

957.521CC 

5.04537 

1 . 50388 

140 

•oocoo 

0 • 30000 

957.53662 

5.04542 

1 .50386 

14C 

•OOOCO 

0,40000 

957.56348 

5.04551 

1 .50382 

140 

.00000 

0.50000 

957.61 01 1 

5.04566 

1.50374 

14C 

.00 000 

0.600 CO 

957. 69580 

5.04595 

1.50361 

140 

. oocoo 

0,70000 

957, 87744 

5.04655 

1,50 332 

140 

• oooco 

0,80000 

958.37671 

5.04823 

1 .50254 
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S= 1.5 REVS./DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 


(MINUTES) 

(e.r.) 

(REVS./DAY) 

150*00000 

0.0 

957.54395 

5.04543 

1 . 50385 

150 *00000 

0.10000 

957 * 5*- 712 

5.04544 

1 .50384 

150.00000 

0.20000 

957.55811 

5.04548. 

1.50383 

150.00000 

0 .30000 

957. 57812 

5.04554 

1.50379 

150.00000 

0.40000 

957.61206 

5. 04565 

1.50374 

15C. OOCOO 

0.50000 

957.67090 

5. 04584 

1 .50365 

150 .00000 

0,60000 

957.77905 

5. 0461 9 

1 .50348 

150.00000 

0,70000 

958.00806 

5.04694 

1 . 50312 

150.00000 

0,80000 

058. 63892 

5.04903 

1.50213 
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S = 2.0 REVS. /DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e,r.) 

(REVS./DAY) 

0,0 

0.0 

718.03516 

4. 16436 

2.00547 

0.0 

0.10000 

71 8.03516 

4,16436 

2.00547 

0 kO 

0 • 2000 C 

71 8. C 35 16 

4,16435 

2.C0547 

w * 0 

0.30000 

71 8.03516 

4 , 164 34 

2.00547 

C .0 

0 .4000 0 

718.03516 

4. 1 6432 

2*005 47 

0.0 

0.50000 

718.03516 

4.16429 

2.00547 

0.0 

0.60000 

718.03516 

4 .16424 

2,00547 

0 .0 

0. 70000 

71 8.03516 

4. 16414 

2. 00547 

0 .0 

0.80000 

71 8 *03516 

4 . 16389 

2,00547 

10.00000 

0.0 

718.03223 

4.16436 

2.00548 

1 c. occoo 

0.10000 

718.03223 

4. 1 6436 

2.00548 

io*oocoo 

0.20000 

718.03223 

4. 1 6435 

2.00548 

1C. 00000 

C. 30 0 0 0- 

71 8.C3174 

4. 16434 

2.00548 

10.00000 

0.40000 

71 8 .031 25 

4, 16432 

2. 00548 

10.00000 

0.50000 

71 8.03003 

4. 16428 

2.00549 

10.00000 

C .60 00 0 

71 8. 02808 

4.16422 

2.CC549 

10 . occoo 

0. 70000 

718.02368 

4.16410 

2,00550 

10. 00000 

0.80000 

718.01 1 96 

4.16383 

2.00554 

2C.GOCOO 

0.0 

718,02393 

4.1 6434 

2. 00550 

20.00000 

0.10000 

71 8. 02368 

4.16434 

2.00550 

20.00000 

0.20000 

718, 022 °5 

4.15433 

2.0055! 

2G.GOCOG 

0 .30000 

718. 021 73 

4.16432 

2. GO 551 

20. OCCOO 

0.40000 

71 8. C 1880 

4.16429 

2.00552 

20. 00000 

0.50000 

718. C 1489 

4.16425 

2.00553 

20,00000 

0.60000 

718.00732 

4.16417 

2.00555 

20.00000 

0.70000 

71 7.99007 

4. 16403 

2.00560 

20*00000 

0.80000 

717. 94604 

4 .16365 

2. C 0572 

30. OOCOO 

0 *0 

718.01 147 

4. 16432 

2.00554 

30.00000 

0 . 10 coo 

7 18. 01 C<=o 

4. 16432 

2.00554 

30 • CO COO 

0.20000 

718.00928 

4.1 6430 

2 . 00554, 

30 .00 COO 

0.30000 

71 8.0065° 

4.16429 

2 . C 0555 

30,00000 

O.4OCO0 

718.00146 

4.16426 

2.00557 

30.00000 

0.50000 

71 7. 99268 

4.16420 

2.0055° 

30. OOCOO 

0.60000 

717.9768! 

4.16410 

2.00564 

30.00000 

0.70000 

717.94312 

4, 16391 

2.00573 

30.00000 

0.80000 

717.84985 

4. 16340 

2.00599 

40 .00000 

0.0 

717.99731 

4.16430 

2.00558 

40.00000 

0.10000 

71 7. 99658 

4 .16429 

2.00558 

40. 00000 

0 . 20000 

71 7. 99438 

4.16428 

2,00559 

40.00000 

0.30000 

717.90950 

4.16426 

2.00560 

40.00000 

0.40000 

717.98169 

4. 1 6422 

2 . C 0562 

40.00000 

0.50000 

71 7.96777 

4. 16415 

2.00566 

40 .OOCOO 

0.60000 

717,94263 

4. 16404 

2. 00573 

40.00000 

0. 70000 

717.88916 

4. 16379 

2.00588 

40 • CQOOG 

0 .80 0 00 

717.74219 

4,16313 

2.00629 
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S= 2.0 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

50.00000 

0 .0 

717.98462 

4.16428 

2.00561 

50. 00C00 

0.10000 

717.98364 

4.16428 

2 .00562 

50.00000 

0.20000 

717.98071 

4 .16426 

2.00562 

50 .00000 

0.30000 

71 7.974 12 

4,16424 

2*00564 

50. 00000 

G. 40000 

717.96362 

4.16419 

2.00567 

0 . OOOOO 

0.50000 

717.94556 

4.16412 

2,00572 

50.00000 

0*60000 

717.91162 

4.16398 

2.00582 

50 .000 GO 

C. 70000 

717. 84058 

4 . 16370 

2.00602 

50 .00000 

0 . 80 000 

71 7. 64453 

4. 16291 

2. C 0656 

60. OOCOO 

0 .0 

71 7 • 97 656 

4.16428 

2.00564 

60. OOCOO 

0.10000 

717. 9 7 559 

4.1 6428 

2,00564 

60.00000 

0.20000 

717.47 144 

4.1 6426 

2 • C 0565 

60 .OOCOO 

0.30000 

717.96436 

4. 16424 

2.00567 

60 .OOCOO 

0 . 40 COO 

717.95190 

4.16419 

2.00570 

60. OOOOO 

0. 50000 

71 7. 93C«1 

4.16411 

2.00576 

60. OOCOO 

0.600 00 

717.89185 

4. 16397 

2. C 0587 

60. OOCOO 

0.70000 

717.60884 

4.16366 

2.00610 

60.00000 

e. ©e-coo 

717,58105 

4.16281 

2.00674 

70.00000 

0.0 

71 7. 97559 

4.16430 

2.00564 

7 C .OOCOO 

0.10000 

717.97412 

4.16430 

2,00564 

70.0000 0 

0.20000 

71 7. 97046 

4.16428 

2.00565 

70.00000 

0.30000 

717.96289 

4,1 6426 

2.00567 

7C. OOOOO 

0 .40000 

717.95C 68 

4.16422 

2.00571 

70.00000 

C. 50000 

717.92871 

4 . 164 14 

2.00577 

70.00000 

0.60000 

717.88892 

4.16401 

2.00588 

70.00000 

0 . 700 00 

717. 80493 

4 . 16372 

2.00612 

70.00000 

0 .80000 

717. 57251 

4.1 6290 

2.00677 

80. OOOOO 

0.0 

71^.98340 

4,16435 

2.00562 

80.00000 

0.10000 

717.98242 

4.16435 

2.00562 

8C .OOOOO 

0.2000C 

717.97925 

4, 16434 

2. 00563 

80.000D0 

0. 30000 

71 7. 97290 

4 .16432 

2 * 00565 

80 .OOCOO 

0 . 40 GOO 

71 7. 961 91 

4,16428 

2.00568 

60. COCOG 

0 .50000 

717.94312 

4.16422 

2*00573 

80. OOCOO 

0.60000 

717.90869 

4.16412 

2.00533 

ac. coooo 

O.70OOO 

717.83594 

4.16388 

2. C06C3 

80.00000 

0.8000C 

717.63452 

4.16322 

2. 00659 

90. OOCOO 

0.0 

718.00171 

4,16443 

2. 00557 

90. OOCOO 

0 • 100C0 

718.001 22 

4. 1 6442 

2.00557 

9C. OOOOO 

0.20000 

717.99878 

4. 16442 

2.00557 

9 C. COO 0 0 

0.30000 

717,99463 

4. 16441 

2.00559 

90 .OOCOO 

0.40000 

71 7.98779 

4. 16439 

2.00560 

90.00000 

0. 50000 

71 7. 97559 

A. 16436 

2. 00564 

90.00000 

0.60000 

717. 95337 

4.16430 

2.00570 

90.00000 

0.70000 

717. 90625 

4.16417 

2.00583 

90 . OOOOO 

0.80000 

717.77588 

4.16379 

2.00620 
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S = 2.0 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

1 OC. COOOO 

0.0 

718.0 30 0 3 

4.16453 

£ .00549 

IOC .OOCOO 

0. 10000 

71 8.03003 

4.16453 

2 • C 0549 

IOC .OOCOO 

0.20000 

71 8 , C 29 79 

4.1 6453 

2. 00549 

100.00000 

0 . 30000 

71 8. 02905 

4 .16453 

2.00549 

IOC .00000 

O'. 40 0 00 

71 8*02.808 

4. 16454 

2.00549 

IOC. OOCOO 

0 .50000 

718.02612 

4.16455 

2.00550 

IOC. 00000 

€.60000 

718. C 2271 

4.1 6456 

2.00551 

loc .OOCOO 

0.70000 

71 3. Cl 538 

4. 164 58 

2. 00553 

IOC. 000.00 

C.POCOO 

71 7. 99536 

4.16461 

2.00558 

110.00000 

0 .0 

71 8. C 6738 

«+ . 1 6466 

2.00538 

110. OOCOO 

0 • 10 coo 

71 8. 0681 2 

4.16466 

2.00538 

110.00000 

0.20000 

718.07007 

4.16467 

2.CG537 

1 10.00000 

0.30000 

71 8 .0 74 22 

4. 16469 

2.0 0536 

1 10 .coooo 

0.40000 

71 8 .08057 

1647? 

2.00535 

lie.ODOGO 

0.50000 

718.09229 

4.16478 

2.0053 1 

110.00000 

0 • 60 0 0 0 

71 8. 1 1 35.3 

4.16488 

2.00525 

11 O.QCOOO 

C. 70 COO 

718. 158.4 5 

4. 165C8 

2.00513 

lie. coooo 

0.80000 

718 • 28247 

4. 1 6564 

2.00478 

120.00000 

c.o 

718.11108 

4. 16480 

2.00526 

120.00000 

0.10000 

718. 11255 

4.16480 

2.00526 

12C .00000 

C.2C00? 

718. 11768 

4.16483 

2.C0524 

120.00000 

0.30000 

71 8. 12671 

4.16486 

2 .00522 

12C.0GG00 

0 .40000 

718.14258 

4. 16493 

2.00517 

120.00000 

0.50000 

718. 16992 

4.16503 

2.00510 

120.00000 

0 * 6 0 C 0 0 

71 8.21 99 ^ 

4 . 16524 

2.00496 

120.00000 

0.70000 

718.32593 

4. 16566 

2.00466 

1 2 C . 0 0 u 0 0 

0.80000 

718.61665 

4 . 16682 

2.00384 

130.00000 

C.O 

718. 15747 

4.16495 

2.00513 

1 30 .00 00 0 

0.10000 

718.16016 

4. 16496 

2. C 0512 

130.00000 

0.20000 

71 8 •'16821 

4.1 64 99 

2.00510 

13C. 00000 

0 .30000 

718.18311 

4. 1 6505 

2.00506 

13C. 00000 

0 .40000 

718.20874 

4. 16514 

2.00499 

130.00000 

€.50000 

718.25293 

4, 1 6531 

2.00486 

130.00000 

0.69000 

71 8. 33374 

4, 16561 

2.00464 

130.00000 

0.70000 

716.50513 

4 .16627 

2. 004 16 

130. 00000 

0.80000 

71 8. 97729 

4. 168C6 

2.00234 

140.00000 

0 .0 

71 8.20337 

4. 1 6509 

2.00500 

140.00000 

0.10000 

718.20679 

4. 1651 1 

2.00499 

140 .00000 

0.20000 

718.21753 

4. 16514 

2.00496 

140 .00000 

0.30000 

71 8. 2 38 C 4 

4.16522 

2. 00491 

140.00000 

0 . 40 0 00 

71 8.27344 

4.16535 

2.00481 

140.00000 

0 .50000 

718.33423 

4.16557 

2.00464 

14C, 00000 

0.60000 

718. 44531 

4.16598 

2.00433 

140. 00000 

0.70000 

7 18 .68C91 

4.1 6685 

2.00367 

140.000C0 

0.80000 

719.328*6 

4,16926 

2.00137 
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5 = 2.0 RE VS. /DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 


(MINUTES) 

(e.r.) 

(REVS./DAY) 

150.00000 

0.0 

718.24438 

4. 16522 

2. 00489 

150.00000 

0.10000 

718.24829 

4,16523 

2.00488 

150.00000 

0.20000 

71 8. 261 96 

4.16528 

2.00484 

1 50 * OOCQO 

0.30000 

718. 2876C 

4.16537 

2.00477 

150. 00000 

0.40000 

718.33154 

4.16553 

2.00465 

1 50 .00000 

0.50000 

71 8 • 4 C 6 74 

4 . 16580 

2.00444 

150.00000 

0.60000 

718.54517 

4.16631 

2.00405 

15G.G0C00 

C.70G0Q 

71 8. 83765 

4.16737 

2.00323 

150.00000 

0 • 80 0 0 0 

719.64307 

4.17033 

2.00099 
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S = 2.5 REVS. /DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e,r.) 

(REVS./DAY) 

C-.O 

0.0 

574.39209 

3. 58855 

2.50700 

0 ,G 

0. 10000 

574. 39l 36 

3.58854 

2.50700 

0 .0 

0.20000 

574. 36892 

3.58853 

2.50 701 

0 • 0 

0.30000 

574. 38452 

3,58850 

2.50703 

0.0 

0.40000 

574. 37695 

3.58844 

2.50706 

G.O 

0.50000 

574.36377 

3.58835 

2.50712 

G .0 

0. 60 COG 

574.33984 

3.58819 

2.50723 

0.0 

0.70000 

574. 28882 

3.58786 

2. 50745 

10. 0-3000 

0.0 

574.38940 

3. 58855 

2.5070 1 

1 0.00000 

0.10000 

574 • 388 43 

3,58854 

2,50701 

1 C. 00000 

0.20000 

574. 38599 

3. 58852 

2.507Q2 

10 .coooo 

0,30000 

574.381 10 

3.58849 

2.50705 

10 .00000 

0. 40 OCQ 

574.37305 

3.58843 

2. 50708 

10 .00000 

0.50000 

574.35913 

3.58834 

2.50714 

1 C. 00000 

0,60000 

574.33325 

3.58817 

2 .50725 

1C. 00000 

0 . 70 0 C 0 

574. 27832 

3.58783 

2.50749 

2C. OOCOO 

O.C 

574,38184 

3. 58853 

2.50704 

20. OOCOO 

0.10000 

574. 38C62 

3.58853 

2. 507C5 

20 .00000 

0.20000 

574,37793 

3. 53851 

2.50705 

20.00000 

0,30000 

574.37207 

3.58847 

2. 50708 

20.00000 

0,40000 

574,36230 

3.58842 

2.50713 

20. OOCOO 

0 . 50 COO 

574. 34546 

3. 58831 

2.50720 

20. OOCOO 

0 • 60 OCQ 

574.31470 

3.58814 

2.50734 

20. OOCOO 

0.70000 

574.24927 

3.58777 

2.50762 

30. OOCOO 

0.0 

574. 37109 

3.58852 

2.50709 

30 • 00000 

0.10000 

574. 36963 

3.58851 

2.50 710 

30. COCOO 

0 .20000 

574. 36507 

3.58849 

2.50711 

30.00000 

0.30000 

574.35913 

3.58845 

2.50714 

30. 00000 

C.4 0-000 

574.34692 

3.58839 

2.50719 

3C .00000 

C. 50000 

574.32642 

3.58828 

2.50728 

3C .00000 

0 . 60000 

574.28857 

3.58808 

2. 50745 

30.00000 

0.70000 

574,20801 

3.58767 

2.50780 

4C.G0CQ0 

0.0 

574.35938 

3.58851 

2^50714 

40. GOOGO 

G • 1 0 0 0 0 

574.35815 

3.58850 

2.50715 

4G.0C0C0 

0. 20000 

574.35376 

3. 53848 

2.50716 

4p .GOG 00 

0.30000 

574,34521 

3.58844 

2.50720 

40.00000 

0.40 COO 

574.33081 

3.58837 

2.50727 

40, 00000 

0 . 50 0 0 0 

574,30615 

3.58825 

2.50737 

40. 00 G GO 

0.60000 

574. 26 C 5C 

3. 58804 

2.50757 

4G. GOOOG 

0 .70000 

574. 164G6 

3.58759 

2.50799 

50. COCOO 

G.O 

574.350 59 

3.58851 

2.50718 

50.00000 

0.10000 

574.34888 

3.58850 

2.50719 

5C .00000 

C. 20000 

574.34375 

3.58848 

2.50721 

50.00000 

0.30000 

574.33423 

3.58844 

2.50725 

50. OOCOO 

0 .40000 

574. 31 787 

3.58837 

2.50732 
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S= 2.5 REVS. /DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

50.00000 

0.50000 

574. 28979 

3. 58825 

2 .50744 

50. 00000 

0.60000 

574.23823 

3. 58802 

2.50767 

50.00000 

C. 70000 

57^.1 2891 

3. 58755 

2,50815 

60.00000 

0. C 

574,34668 

3.58853 

2,50720 

60.00000 

0.10000 

574, 34497 

3.53852 

2.50720 

6C .00000 

0.20000 

574.33984 

3.58850 

2.50723 

6C .00000 

0.30000 

574.32983 

3. 58846 

2,50727 

60. 00000 

0.40000 

574, 31 274 

3.58839 

2.50734 

60.00000 

0.50000 

574. 28345 

3.58828 

2. 50747 

60.00000 

0. 60 COO 

574.22900 

3.58806 

2.50771 

60 .00000 

0.70000 

574. 1 1475 

3.58760 

2.50821 

70,00000 

0.0 

574. 351 07 

3.58858 

2.50718 

70.00000 

0.10C00 

574.34961 

3.58857 

2.50718 

70.00000 

0.2000C 

574.34473 

3* 58855 

2.50721 

70.00000 

C. 30000 

574.33521 

3.59852 

2.50725 

70 . 0 0 G Q 0 

0.40000 

574. 31 OC9 

3,58846 

2.50732 

70.00000 

0 . 50 000 

574.291 26 

3.58835 

2.50744 

7C. 00000 

0.60000 

574.24023 

3.53816 

2.50766 

7C • G0G00 

0.70CD0 

574. 13208 

3. 58775 

2.50813 

80.00000 

0.0 

574.36597 

3.58866 

2.5071 1 

80 .00000 

0.10000 

57 4.364 75 

3*58866 

2.50712 

8O.G0COO 

0. 20000 

574. 36084 

3.58864 

2.50713 

80.00000 

C .30000 

574.35303 

3.58862 

2.50717 

80.00000 

0 . 40 0 0 0 

574. 340CO 

3.58857 

2 .50723 

8C. GOCiOO 

0.50C00 

574.31 763 

3*58850 

2.50732 

80,00000 

O.6OO0O 

574.27612 

3.58835 

2.50750 

80 .00000 

0. 70000 

574.18921 

3.58804 

2.50788 

90 .OOCOO 

0.0 

574 . 39209 

3.53878 

2.50700 

90.00000 

0.10000 

574. 391 36 

3.58873 

2.50700 

90. OOCOO 

0.20000 

574.38892 

3.58877 

2.50701 

90.00000 

0.30000 

574. 38452 

3.58875 

2.50703 

90 .0C00O 

0.40000 

574. 37695 

3.58873 

2.50706 

90.00000 

0.50000 

574.36377 

3.58870 

2.50712 

90 .00000 

0 . 60 0 00 

5 ^ 4 , 33984 

3.58863 

2.50723 

90.00000 

0.70000 

574. 26882 

3.58848 

2.50745 

1 00.00000 

0.0 

574.42896 

3.58892 

2 .50684 

100.00000 

G. 10000 

574.42896 

3.58892 

2.50684 

100 .00000 

0. 20000 

574.42696 

3.58893 

2.50684 

100.00000 

0. 30000 

574. 42896 

3.58893 

2.50684 

100 .00000 

0. 4OC0O 

574.42920 

3.58894 

2.50684 

100.00000 

0 .50000 

574. 42944 

3.58896 

2 . 50683 

100.00000 

0 .60 0 00 

574. 42993 

3.58899 

2.50683 

100.00000 

0.70000 

574.43091 

3. 58905 

2.50683 

110.00000 

0. 0 

574.47510 

3. 58909 

2,50664 

110.00000 

C. 10000 

574.47583 

3.58910 

2.50663 
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S= 2.5 REVS. /DAY TABLE 2 (Continued) 

1 PERIOD 


(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

110.00000 

C • 20 0 0 0 

574. 47900 

3.58011 

2. 50662 

11G.GOCQO 

0.30000 

574.48486 

3.58914 

2.50659 

11 O.GGCOO 

0.40C00 

574.49463 

3.58919 

2.50655 

lie .GOGOO 

0.50000 

574.51 1 47 

3,58927 

2.50648 

1 1C .00000 

0.60000 

574.54272 

3.58942 

2. 50634 

110 .00000 

0.70000 

574, 608 4C 

3.58973 

2.50605 

120.00000 

0.0 

574.52783 

•3.58929 

2.50641 

120.00000 

0.10000 

574. 52979 

3.58929 

2.50640 

120.00000 

C.20C0Q 

574.53638 

3.53932 

2 .50637 

120.00000 

0.30000 

574.54858 

3.58937 

2.50632 

120.00000 

0.40000 

574.56934 

3.58946 

2.50622 

120.00000 

0.50000 

574.60522 

3.58962 

2.50607 

120 .00000 

0.60000 

574.67 1 14 

3.53990 

2. 50578 

120.00000 

0.70000 

574. 81 0 79 

3.59049 

2.50517 

130.00000 

0.0 

574.58325 

3. 58948 

2.50616 

1 30. 00000 

0.10000 

574.58643 

3.58949 

2.5G615 

130.00000 

0.20000 

574.59644 

3.58953 

£.50611 

130.00000 

0.30000 

574.61523 

3.53961 

2.50602 

130 .00000 

0.40000 

574.64771 

3.58974 

2. 50588 

130.00000 

0.50000 

574. 70361 

3.58997 

2.50564 

130.00000 

0.60000 

574. 8064 C 

3.59039 

2.50519 

130.00000 

0.70000 

575.02319 

3.59128 

2.50425 

140. OOOCO 

0.0 

574.63696 

3.53966 

2.50593 

140.00000 

0.10000 

574.641 11 

3.58968 

2.50591 

140.00000 

0,20000 

574.65454 

3.58973 

2.50585 

140.00000 

0.30000 

574. 68018 

3.58983 

2.50574 

140.00000 

0.40000 

574, 72388 

3.59CC1 

2 .50555 

140. 00000 

0.50000 

574.79<=07 

3.59031 

2.50522 

140. 00000 

0.60000 

574.93726 

3. 59086 

2.50462 

140.00000 

0.70000 

575.22949 

3,59203 

2.50335 

150.00000 

0.0 

574. 68457 

3.58982 

2.50572 

150.00000 

0.10000 

574. 68970 

3.58984 

2.50570 

150.00000 

0.20000 

574. 70630 

3,58991 

2.50563 

150. 00000 

0.30000 

574.73779 

3. 590C3 

2.50549 

150.00000 

0.40000 

574.79126 

3.59024 

2.50526 

150.00000 

0.50000 

574,88354 

3*59060 

2.50485 

150.00000 

0.60000 

575. C 53 22 

3.59127 

2.50412 

150.00000 

0.70000 

575. 41 1 87 

3.59269 

2.50255 
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S = 3.0 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

0*0 

o 

. 

o 

478.61328 

3. 17759 

3 . 00 S 69 

0 .0 

0. 10000 

478.61 1 57 

3 , 17758 

3. 00870 

0.0 

0.20000 

476. 60669 

3.17755 

J . GD 873 

0.0 

0.30000 

478.59717 

3.17749 

3.00879 

0.0 

0.40000 

478.58105 

3. 17740 

3.00889 

c.o 

0 . 5 Q 00 C 

478.55 322 

3.17724 

3.00907 

0.0 

0. 60 GOO 

473,50220 

3. 17694 

3.00939 

c . ,0 

0 . 70000 

478.39404 

3. 17632 

3.01007 

10.00000 

0 .0 

478 , 61 C 84 

3.17759 

3.00871 

1 0 .00000 

0 • 1 0 0 0 0 

478. 60938 

3.17758 

3.00872 

i o. eococ 

0.20000 

47 8 . 604 CC 

3.17755 

3.00875 

10.00000 

0.30000 

478.59448 

3 . 1-77 49 

3.00881 

10*00000 

0. 40000 

478.57788 

3.17739 

3 . C 0891 

10.00000 

0 • 50000 ' 

478. 54932 

3.17723 

3.00909 

10.00000 

0.60000 

478. 49634 

3.17693 

3.00943 

1 0. 00000 

0.70000 

478 . 3»501 

3,17631 

3.01013 

20.00000 

0 .0 

476.60449 

3.17758 

3.00875 

20.00000 

0 . IOC o c 

478.60278 

3.17757 
3. 17754 

3.00876 

20 .00000 

0*20000 

478,59717 

3.00879 

20 .00000 

0 . 30 0 00 

478.58691 

3.17748 

3.00886 

20 . 000:00 

0 .40000 

478, 56885 

3,17738 

3.00897 

20.00000 

0.50000 

47 P . 53809 

3.17721 

3.00916 

20. 00000 

0.60000 

478.43 120 

3.1 7690 

3.00952 

20*00000 

0.70000 

478.36084 

3.1 7626 

3.01028 

30.00000 

0.0 

478.59595 

3.17758 

3. 00880 

30 * 00.000 

0.10000 

478, 59399 

3 . 1 7757 

3.00881 

30.00000 

0.20000 

478,58813 

3. 17754 

3.00885 

30*00000 

0.30000 

478.57642 

3. 17748 

3.00892 

30.00000 

0.40000 

478 . 55664 

3.17737 

3.00905 

30.00000 

0.50000 

478.52271 

3.17720 

3.00926 

30.00000 

0. 60000 

478.45996 

3.17688 

3. 00965 

30. 00000 

0.70000 

478.32764 

3.17621 

3.01049 

40 .00000 

0.0 

478.58765 

3,17758 

3.00885 

40.00000 

0. 10000 

478. 58569 

3.17758 

3.00887 

40 • 00000 

0.20000 

478.57386 

3.17754 

3.00891 

40 .00000 

0 . 30 00 0 

478*56641 

3 , 17748 

3. 00899 

40.00000 

0.40000 

478.54468 

3.17737 

3.00912 

40.00000 

0.50000 

478.50781 

3.17720 

3.00935 

40.00000 

0.60000 

478.43994 

3.17687 

3.00978 

40.00000 

0.70000 

476. 29565 

3.17618 

3.01069 

SC .00000 

0.0 

478. 58276 

3.17761 

3 . 0 0 88 8 

50 . GOOOO 

0.10000 

478,58057 

3.17760 

3.00890 

50 . COCOG 

0.20000 

478.57373 

3.17757 

3 .00894 

50.00000 

0.30000 

478.56030 

3.17751 

3.00902 

50.00000 

0.40000 

478,53784 

3. 17740 

3.00917 

50.00000 

0.50000 

478.49927 

3.17723 

3.00941 
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S = 3 . 0 REVS./DAY 
I 

TABLE 2 ( Continued ) 
PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

5 C . 00 C 0 C 

0 • 60 00 0 

478.42773 

3.17690 

3.00986 

50.00000 

0.70000 

478. 27686 

3.17622 

3.01081 

60.00000 

0.0 

478.58423 

3 . 1 7765 

3.00887 

60.00000 

0 . 10000 

478.58203 

3. 17764 

3.00889 

60.00000 

0.20000 

478.57520 

3. 17761 

3.00893 

60.00000 

0.30000 

478.56226 

3.17756 

3.00901 

60.00000 

C . 40000 

478. 54004 

3.17747 

3.00915 

60.00000 

0.50000 

478. 50 195 

3.17730 

3.00939 

60.00000 

0 . 60000 

478.43164 

3.17700 

3.00983 

60.00000 

0. 70000 

478.28296 

3.17636 

3.01077 

70.00000 

0.0 

478.59521 

3.17774 

3.00881 

70.00000 

0. 10000 

478.59326 

3.17773 

3.00882 

70.00000 

0.20000 

478. 58716 

3.17771 

3 .00886 

70. 00000 

0.30000 

478.57544 

3.17766 

3.00893 

70.00000 

0.40000 

478.55566 

3.1 7758 

3 . C 0905 

70.00000 

0.50000 

478.52124 

3. 17744 

3.00927 

70.00000 

0 . 600 C 0 

478.45825 

3.17718 

3.00967 

7 C-.OOCOO 

0. 70000 

476.32495 

3.17664 

3.0 1051 

80. 00000 

0.0 

478. 61719 

3.17786 

3.00867 

80.00000 

0 . 10000 

478.61597 

3.17785 

3.00867 

80.00000 

0.20000 

478.61133 

3.17784 

3. 00870 

80.00000 

0.30000 

478.60229 

3. 17780 

3.00876 

80. 00000 

0.40000 

478.58691 

3. 17774 

3.00886 

80.00000 

0.50000 

478 . 56 C 79 

3.17765 

3.00902 

80.00000 

0.60000 

478.51245 

3.17747 

3.0 0933 

80.00000 

0.70000 

478.41016 

3.17708 

3.00997 

90.00000 

0.0 

478.65161 

3.17802 

3.00845 

90 .00000 

0.10000 

478.65088 

3 . 17801 

3.00846 

90.00000 

0.20000 

478. 64844 

3.17801 

3.00847 

90.00000 

0.30000 

478.64380 

3.17800 

3.00850 

90.00000 

0 .40000 

478. 63550 

3.17797 

3*00855 

90.00000 

0.50000 

478.62183 

3. 1 7793 

3.00864 

9 C.OOCOO 

0.60000 

478.59619 

3. 17785 

3. 00880 

90.00000 

0.70000 

478.54224 

3.17768 

3.00914 

100.00000 

0 .0 

478.69751 

3.17821 

3.00816 

100.00000 

0.10000 

478.69775 

3.17822 

3.00816 

100.00000 

0.20000 

478.69824 

3.17822 

3.00816 

100.00000 

0.30000 

478.69897 

3.17823 

3.00815 

too .00000 

0.40000 

478.70068 

3.17825 

3. 00814 

100.00000 

0*50000 

478.70337 

3.17828 

3.00813 

100.00000 

0.60000 

478.70825 

3.17833 

3*00809 

100.00000 

0.70000 

478.71875 

3.17844 

3.00803 

110.00000 

0.0 

478.75317 

3.17844 

3.00781 

110.00000 

0. 10000 

478.75439 

3. 1 7844 

3.00780 

110 .00000 

0.20000 

47 e . 75854 

3.17846 

3.00778 
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S = 3.0 RE VS./DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 

c 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

110.00000 

0 . 30 000 

478.76611 

3. 17850 

3.00773 

110.00000 

0.40000 

478. 77930 

3.17857 

3.00765 

110.00000 

0.50000 

478.80200 

3.17868 

3.00751 

110.00000 

0.60000 

478.84399 

3.17889 

3.00724 

110.00000 

0.70000 

478.93213 

3.17932 

3.00669 

120.00000 

0.0 

478. 81519 

3.17868 

3.00742 

120.00000 

0.10000 

478.81787 

3.17869 

3.00741 

120.00000 

0.20000 

478. 82568 

3. 17872 

3.00736 

120.00000 

0.30000 

478.84106 

3. 17879 

3.00726 

120.00000 

0.40000 

478.86719 

3.17892 

3.00710 

120.00000 

0.50000 

478.91235 

3. 17912 

3. 00681 

120.00000 

0.60000 

478.99512 

3.17949 

3.00629 

120.00000 

C. 70000 

479. 17041 

3.18029 

3.00519 

130.00000 

0.0 

478.87939 

3.17892 

3. G 0702 

130.00000 

0.10000 

478.88330 

3. 17894 

3.00700 

130.00000 

0.20000 

478. 89551 

3.17899 

3*00692 

130.00000 

0. 30 0 0 0 

478.91 870 

3. 17909 

3.00677 

130.00000 

0.40000 

478.95850 

3.17926 

3 • C 0652 

130.00000 

0.50000 

479.02661 

3. 17956 

3.00609 

130.00000 

0.60000 

479.15210 

3.18011 

3.00531 

130.00000 

0.70000 

479.41699 

3.18126 

3. GQ365 

140.00000 

0 . 0 

478.941 16 

3.17915 

3.00663 

140.00000 

0. 10000 

478. 94653 

3*17917 

3.00660 

140.00000 

0.20000 

478.96265 

3.17924 

3.00650 

140.00000 

0.30000 

478.99341 

3.17937 

3.00630 

140.00000 

0.40000 

479.04590 

3. 17959 

3.00597 

140.00000 

0.50000 

479.13647 

3.17998 

3.00541 

140.00000 

0.60000 

479. 30273 

3.18069 

3.00436 

140.00000 

0.70000 

479.65381 

3.18219 

3.00216 

150.00000 

0 .0 

478.99561 

3.17935 

3.00629 

150.00000 

0. 10000 

479.00195 

3.17937 

3 . 00625 

150.00000 

0.20000 

479.C2173 

3.17946 

3.00613 

150.00000 

0.30000 

479. 05908 

3.17961 

3.00589 

150.00000 

0.40000 

479.12305 

3.17988 

3.00549 

150.00000 

0.50000 

479.23291 

3.18034 

3*00480 

150.00000 

0.60000 

479.43530 

3. 1 81 19 

3.00353 

150.00000 

0.70000 

479 .86230 

3.18299 

3.00086 
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S = 3.5 REVS./DAY TABLE 2 (Continued) 


f 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) - 

(e.r.) 

(REVS./DAY) 

0.0 

0 .0 

410.18433 

2.86696 

3.51062 

0.0 

0.10000 

410. 18164 

2.86695 

3.51064 

0.0 

0.20000 

410.17383 

2. 86691 

3.51070 

0.0 

0.30000 

410. 15894 

2.86682 

3.51083 

0.0 

0 . 40 000 

410.13354 

2.86667 

3.51105 

0.0 

0.50000 

410.08960 

2.86642 

3.51143 

0.0 

0.60000 

410. 00879 

2.86596 

3.51212 

0.0 

0.70000 

409.83765 

2.86502 

3.51359 

1 0.00000 

0.0 

410 . 18237 

2.86696 

3 .51063 

10.00000 

0.10000 

410.17993 

2.86695 

3. 51065 

10.00000 

0.20000 

410 . 171 8 7 

2.86690 

3.51072 

10.00000 

0.30000 

410. 15674 

2 .86682 

3. 51085 

1 0.00000 

0 .40000 

410.1 3086 

2.86667 

3.51107 

10.00000 

0.50000 

410.08643 

2.86642 

3.51145 

10.00000 

0.60000 

410.00439 

2.86596 

3. 51216 

10 .00000 

0.70000 

409.83057 

2.86501 

3. 51365 

20.00000 

0.0 

410.17749 

2.96697 

3.51067 

20.00000 

0.10000 

410.17505 

2.86695 

3.51070 

20. 00000 

0.20000 

410.16675 

2.36691 

3.51077 

20. 00000 

0.30000 

410.15088 

2. 86682 

3.51090 

20.00000 

0.40000 

410.12402 

2.86667 

3.51113 

20.00000 

0.50000 

410.07788 

2.86642 

3.51153 

20.00000 

0.60000 

409.99268 

2.86596 

3.51226 

20.00000 

0.70000 

409.81226 

2.86499 

3.51380 

30. 00000 

0 .0 

410. 17163 

2. 86698 

3.51073 

30.00000 

0.10000 

410.16870 

2.86696 

3.51075 

30.00000 

0.20000 

410 . 16 C 16 

2.36692 

3 . 51082 

30.00000 

0.30000 

410.14355 

2.86683 

3.51096 

30.00000 

0.40000 

410.11548 

2.86668 

3.51120 

30.00000 

0.50000 

410.06714 

2.86642 

3.51162 

30. 00000 

0.60000 

409.97778 

2.86596 

3.51238 

30.00000 

0.70000 

409.78906 

2.86499 

3.51400 

40.00000 

0.0 

410.16699 

2.86700 

3.51077 

40.00000 

0.10000 

41 C . 16406 

2.86698 

3.51079 

40.00000 

0.20000 

410.15503 

2.86694 

3.51087 

40.00000 

0.30000 

410. 13794 

2.86686 

3.51101 

40.00000 

0.40000 

4 1 C • 10889 

2.86671 

3.51126 

40.00000 

0.50000 

410.05859 

2.86646 

3.51169 

40.00000 

0.60000 

409.96631 

2.86600 

3.51248 

40.00000 

0.70000 

409.77075 

2.86503 

3 .51416 

50.00000 

0.0 

410.16675 

2. 86705 

3.51077 

50.00000 

0 . 10000 

410.16382 

2.86703 

3 .51079 

50.00000 

0.20000 

410.15479 

2.86699 

3.51087 

50.00000 

0.30000 

410.13770 

2.86691 

3.51101 

50.00000 

0.40000 

410.10840 

2 .86677 

3.51126 

50.00000 

0.50000 

410.05835 

2.86653 

3.51169 
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S = 3.5 REVS./DAY 

TABLE 2 ( Continued ) 



I 


PERIOD 

a 

n 

( DEGREES ) 

e 

(MINUTES) 

(e,r.) 

( REVS ./ DAY ) 

50, 00000 

0.60000 

409.96582 

2.86609 

3.51249 

50 • 00000 

0.70000 

409.77002 

2.86516 

3.51416 

60.00000 

0.0 

410.17407 

2.86713 

3.51070 

60.00000 

0.10000 

410.17139 

2.86712 

3.51073 

60.00000 

0.20000 

41 0 . 16284 

2.86708 

3.51080 

60. 00000 

0 .30000 

410.14673 

2. 86700 

3.51094 

60.00000 

0.40000 

410 . 1 191 4 

2. 86688 

3.51117 

60.00000 

0.50000 

410.07153 

2.86666 

3.51158 

60 .00000 

0.60000 

409. 98413 

2.96627 

3. 51233 

60.00000 

0.70000 

409.79883 

2.86542 

3.51392 

70.00000 

0.0 

41 0 . 1 91 89 

2.86725 

3.51055 

70.00000 

0.10000 

410. 18970 

2.86724 

3.51057 

70. 00000 

0.20000 

4 10 .18237 

2.86721 

3.51063 

70.00000 

0.30000 

410. 16821 

2.86715 

3.51075 

70.00000 

0.40000 

41 C . 14429 

2.86705 

3.51096 

70.00000 

0.50000 

410.10327 

2.86687 

3.51131 

70.00000 

0. 60000 

410.02783 

2 . 866 54 

3.51196 

70. 00000 

0-.70000 

409.86768 

2 . 86584 

3.51333 

80.00000 

0.0 

410.22217 

2 . 86742 

3 .51029 

80.00000 

0*10000 

410.22046 

2.86741 

3.51031 

80.00000 

0.20000 

410.21509 

2.86739 

3.51035 

80.00000 

0 . 300 C 0 

410,20483 

2.86735 

3.51044 

80.00000 

0.40000 

410.18726 

2.86728 

3.51059 

80.00000 

0.50000 

410.15698 

2.86716 

3.51085 

80.00000 

0.60000 

410 . 1 C 156 

2.86694 

3.51132 

80.00000 

0.70000 

409.98389 

2.86645 

3.51233 

90.00000 

o.o 

410.26538 

2.86762 

3.50992 

90.00000 

0.10000 

410. 26440 

2.86762 

3.50993 

90.00000 

0 .200 0 0 

410.261 72 

2.86761 

3.50995 

90. 00000 

0.30000 

410.25684 

2.86760 

3.50999 

90.00000 

0.40000 

410.24854 

2.86758 

3.51007 

90 .00000 

0.50000 

410.23364 

2.86753 

3.51019 

90.00000 

0.60000 

410.20679 

2.86744 

3.51042 

90.00000 

0.70000 

41 0. 14990 

2.86725 

3.51091 

100.00000 

0.0 

410.32080 

2.86787 

3.50945 

100.00000 

0.10000 

410.32080 

2.86788 

3.50945 

100.00000 

0.20000 

410.32202 

2.86788 

3.50944 

100.00000 

0.30000 

410.32373 

2.86790 

3.50942 

100 .00000 

0.40000 

410.32690 

2.86793 

3.50940 

100.00000 

0.50000 

410.33228 

2.86797 

3.50935 

1 00.00000 

0.60000 

410.34204 

2.86805 

3.50927 

100.00000 

0.70000 

410.36279 

2.86822 

3.50909 

110.00000 

0.0 

410.38599 

2.86816 

3.50889 

110.00000 

0. toooo 

410.38770 

2.86816 

3.50888 

110.00000 

0.20000 

410. 39282 

2.86819 

3.50883 
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S = 3.5 REVS./DAY TABLE 2 (Continued) 


I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

11C.OGQOO 

0.30000 

410.40259 

2.86824 

3*50875 

110,00000 

0.40000 

410,41919 

2 . 86833 

3.50861 

110,00000 

0.50000 

410 .448 24 

2.86848 

3.50836 

110,00000 

0.60000 

410.50146 

2.86875 

3.50790 

110,00000 

0.70000 

410.61377 

2.86932 

3.50694 

120,00000 

0 .0 

410.45776 

2,86845 

3.50828 

120,00000 

0. 10 000 

41 0.46069 

2.86846 

3.50825 

120, 00000 

0.20000 

410.47046 

2. 86851 

3.50817 

120,00000 

0.30000 

410.48926 

2.86860 

3.50801 

120,00000 

0.40000 

410.52100 

2.86875 

3.50774 

120,00000 

0.50000 

41 0. 57568 

2.86901 

3.50727 

120,00000 

0.60000 

410.67627 

2.86949 

3.50641 

120, 00000 

0.70000 

410.88892 

2. 87050 

3.50460 

130.00000 

0.0 

410 .53101 

2. 86875 

3.50765 

130,00000 

0 .10000 

410.53564 

2.86877 

3,50761 

130,00000 

0.20000 

410.550 29 

2. 86884 

3.50749 

130.00000 

0.30000 

410.57788 

2.86896 

3.50725 

130.00000 

0.40000 

410.62500 

2.86918 

3. 50685 

130, GOO 30 

Q.50QG0 

410. 70605 

2.86955 

3.50616 

130.00000 

0.60000 

41 0. 85522 

2.87023 

3.50488 

130. 00000 

0.70000 

411.17041 

2. 87168 

3.50220 

14G.0C0G0 

0.0 

410.60 1 32 

2.86902 

3.50705 

140.00000 

0. 10000 

410.60718 

2.86905 

3.50700 

140.00000 

0.-20000 

410.62622 

2.86913 

3. 50684 

140.00000 

0 .30000 

410.66235 

2.86930 

3.50653 

140 .00000 

0.40000 

41C. 72437 

2.86957 

3.50600 

140.00000 

0 .50000 

410,83057 

2. 87005 

3.50509 

140.00000 

0.60000 

411.02588 

2.87093 

3.50343 

140.00000 

0.70000 

41 1 .43823 

2.87280 

3.49992 

150.00000 

0.0 

410.66235 

2.86926 

3.50653 

150.00000 

0.10000 

410. 66968 

2.86930 

3.50647 

150.00000 

0.20000 

410. 69287 

2.86940 

3.50627 

150.00000 

0.30000 

410.73633 

2. 86959 

3.50590 

150.00000 

0.40000 

410.81 104 

2.86992 

3.50526 

150.00000 

0.50000 

410.93921 

2.87049 

3.50417 

150.00000 

0.60000 

411.1 7505 

2.87154 

3. 50216 

150.00000 

0.70000 

41 1 . 67261 

2.37376 

3.49792 
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S = 4.0 REVS. /DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

( e . r .) 

n 

(REVS./DAY) 

o.c 

O.C 

35 8.84 8 T 4 

2, 62243 

4.01284 

0 .0 

0.10000 

358.84448 

2.62241 

4.01288 

0.0 

0.20000 

358,83374 

2.62235 

4 • Cl 300 

C .0 

0.30000 

358. 81274 

2.62223 

4.01323 

0.0 

0.40000 

358.77710 

2, 62203 

4.01363 

0.0 

0.50000 

358.71606 

2.62168 

4.01432 

0.0 

0.60000 

358.60327 

2.62104 

4.01558 

0.0 

0.70000 

358.36426 

2. 61972 

4.01826 

10.00000 

0.0 

358. 84668 

2. 62244 

4.01285 

10.00000 

0. 10000 

358.84326 

2. 62242 

4.01289 

10. 00000 

0.20000 

358.83228 

2. 62235 

4.01302 

10.00000 

0.30000 

358.811 28 

2.62223 

4 .01325 

10.00000 

0.40000 

358.77539 

2.62203 

4. 01365 

10.00000 

0.50000 

358.71387 

2.62168 

4.01434 

10.00000 

0.60000 

358 . 60 C 10 

2.62105 

4.0 1561 

10.00000 

0 . 700 CO 

358.35962 

2.61972 

4.01831 

20.00000 

0.0 

35 8. 8437 5 

2. 62245 

4.01289 

20.0000 0 

0.10000 

358.84009 

2.62243 

4.01293 

20.00000 

0.20000 

358.82886 

2.62236 

4.01305 

20.00000 

0.30000 

358. 80762 

2.62225 

4.01329 

20.00000 

0.40000 

358.77100 

2.62204 

4.01370 

20.00000 

0.50000 

358.70825 

2.62170 

4.01440 

20. 00000 

0.60000 

358.59253 

2.621 06 

4.01570 

20.00000 

0.70000 

358.34741 

2.61973 

4.01844 

30.00000 

0.0 

358.84033 

2.62248 

4.012 92 

30 .00000 

0.10000 

358.83691 

2.62245 

4.01296 

30.00000 

0.20000 

358. 82544 

2.62239 

4.01309 

30. 00000 

0.30000 

358. 80371 

2.62228 

4.01334 

30.0000 0 

0.40000 

358.76636 

2 . 622 C 8 

4 . C 1375 

30.00000 

0 . 5000 0 

358.70264 

2.62173 

4.01447 

30 .00000 

0.60000 

358.58472 

2.621 11 

4 . C 1 5 79 

30.00000 

0.70000 

358. 33521 

2.61979 

4.01858 

40.00000 

0.0 

35 3 . 83984 

2.62252 

4.01293 

40. 00000 

0.10000 

358.83618 

2.62250 

4.01297 

40.00000 

0.20000 

358.82471 

2. 62244 

4.01310 

40.00000 

0.30000 

358.80273 

2.62233 

4. 01334 

40.00000 

0.40000 

358.76538 

2.62214 

4.01376 

40.00000 

0.50000 

358.70142 

2 .62181 

4.0 1448 

40.00000 

0.60000 

358. 58301 

2.62120 

4.01580 

40.00000 

0.70000 

358.33276 

2.61991 

4.01861 

50.00000 

0.0 

358.84473 

2.62260 

4.01283 

50. 00000 

0.10000 

358.841 31 

2.62258 

4.01291 

50.00000 

0 . 20 C 00 

358.83008 

2.62253 

4.01304 

50.00000 

0.30000 

358.80884 

2.62242 

4.01328 

50 .00000 

0.40000 

358.77271 

2.62224 

4.01368 
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S = 4.0 REVS./DAY TABLE 2 ( Continued ) 

I 

(DEGREES) e 

0*50000 


5 C . 00000 

50.00000 

50. 00000 

60. 00000 

60.00000 

60 .00000 

60.00000 

60.00000 

60.00000 

60. 00000 

60.00000 

70.00000 

70.00000 

70. 00000 

70.00000 

70.00000 

70.00000 

70.00000 

70.00000 

80. 00000 

80.00000 

80.00000 

80.00000 

80.00000 

80.00000 

80.00000 

80.00000 

90 .00000 

90.00000 

90.00000 

90. 00000 

90.00000 

90.00000 

90.00000 

90.00000 

100.00000 

100.00000 

100.C0C00 

100.00000 

100 .00000 

100.00000 

1 00.00000 

100.00000 

110.00000 

110.00000 


0.60000 

0.70000 

0.0 

0.10000 
0.20000 
0.30000 
0.40000 
0*50000 
0.60000 
0 . 70000 
0.0 

0.10000 
0. 20000 
0.30000 
0.40000 
0.50000 
0.60000 
0.70000 
0.0 

0.10000 
0.20000 
0.30000 
0 • 40000 
0.50000 
0.60000 
0.70000 
0.0 

0. 10090 
0.20000 
0.30000 
0.40000 
0.50000 
0.60000 
0.70000 

o.o 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.60000 

0.70000 

0.0 

0.10000 


PERIOD 

(MINUTES) 

358.71021 

358. 59546 

358.35205 

358.85854 

358.85547 

358.84521 

358 * 82568 

359.79224 

358.73486 

358.62915 

358.40552 

358. 88403 

358. 881 35 

358.87280 

358.85620 

358.82837 

358.78003 

358.69141 

358. 50342 

358.92285 

358.92090 

358.91455 

358.90308 

358. 88306 

358. 84888 

358.78589 

358.65259 

358.97534 

358. 97437 

358.97168 

358.96655 

358.95752 

358.94233 

358.91406 

358. 85449 

359 . 040'53 

359.04077 

359.04224 

359.04517 

359.05005 

359.05811 

359. 07349 

359. 10547 

359.11597 

359.11792 


(e,r.) 

2.62193 
2.62136 
2. 62016 
2.62272 
2.62270 
2.62265 
2 . 62256 
2*622 40 
2.62213 
2. 62162 
2.62056 
2.62288 
2.62287 
2.62283 
2.62276 
2 . 622 63 
2.62241 
2.62201 
2.62114 
2.62310 
2.62309 
2.62306 
2.62302 
2.62293 
2.62279 
2.62252 
2.62195 
2,62336 
2 .6 2336 
2.62335 
2.62334 
2.62331 
2.62326 
2*62316 
2.62295 

2.62367 

2.62368 

2.62369 
2.62371 
2.62375 
2.62381 
2.62392 
2.62415 

2. 62401 

2.62402 


(REVS./DAY) 

4.01438 

4.01567 

4.01839 

4.01272 

4.01276 
4.01287 

4.0 1309 
4.01346 
4.01410 
4.01529 
4.01779 

4.01244 
4.0 1247 
4.01256 
4.01275 
4.01306 
4. 01360 
4.01459 
4 .01670 
4.01200 
4.01203 

4.01209 
4.01223 

4.01245 
4.01283 
4 .01353 
4.01503 

4. 01142 

4.01143 
4.01146 
4.01152 
4 .01162 
4.01179 

4. 01210 

4.01277 
4 .0 1069 
4.01068 
4.01067 
4.01064 
4. 01058 
4.01049 
4.0 1032 
4.00996 
4.00985 
4. 00982 
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TABLE 2 (Continued) 

PERIOD 

(MINUTES) 


S = 4.0 REVS./DAY 
I 

(DEGREES) 

110.00000 

1 1 0 .00000 

110.00000 
lie. 00000 
HO.OOpOO 

110.00000 

120.00000 

120.00000 

120.00000 
1 - 20.00000 

120.00000 

120.00000 

120.00000 

120.00000 

130.00000 
130. OOGOO 

130.00000 

130.00000 

130.00000 

130.00000 

130.00000 
130.-00000 

140.00000 

140.00000 

140.00000 

140.00000 

140.00000 
14.0.00000 

140.00000 

140.00000 

150.00000 

150.00000 

150.00000 

150.00000 

150.00000 

150.00000 

150.00000 

150.00000 


e 


0.20000 

359.12427 

C. 30000 

359.13623 

0 .40000 

359. 15674 

0.50000 

359.19214 

0.60000 

359.25732 

0.70000 

359.39502 

0.0 

359. 19751 

0.10000 

359.201 17 

0.20000 

359. 21265 

0.30000 

359.23486 

0 .40000 

359.27246 

0.50000 

359.337 16 

0.60000 

359.45630 

0 . 70 0 0 0 

359. 7C-776 

0 .0 

359.28027 

0.10000 

359.28564 

0.20000 

359.30273 

0.30000 

359.33472 

0.40000 

359.38989 

0.50000 

359.48437 

0.60000 

359.65820 

0 . 70 0 Q 0 

360.02490 

0 .0 

359.35864 

0.10000 

359.36548 

0.20000 

359.38770 

0.30000 

359.42944 

0.40000 

359. 50073 

0.50000 

359. 62329 

0.60000 

359.84883 

0.70000 

360.32446 

0.0 

359.42700 

0.10000 

359.43530 

0 .20000 

359.45167 

0.30000 

359.51172 

0.400C0 

359.59741 

0.50000 

359.74463 

0.60000 

360.01489 

0 .70000 

360. 58496 


a 

n 

(e.r.) 

(REVS./DAY). 

2.62406 

4.00975 

2.62412 

4.00962 

2.62423 

4.00939 

2. 62442 

4.00899 

2.62477 

4.00827 

2.62549 

4.00673 

2.62437 

4.00894 

2.62439 

4.00889 

2.62444 

4.00877 

2.62455 

4.00852 

2.62474 

4. 00810 

2*62506 

4. 00738 

2.62565 

4.0 0605 

2.62690 

4 .00325 

2.62472 

4.0080 1 

2.62475 

4.00795 

2.62483 

4. 00776 

2.62498 

4.00740 

2.62525 

4. 00679 

2.62570 

4.00574 

2.62654 

4.00380 

2. 62830 

3.90972 

2.62505 

4.00714 

2. 62508 

4.00706 

2.62519 

4.00631 

2.62538 

4.00635 

2.62572 

4 .00555 

2.62630 

4.00419 

2.62736 

4.00168 

2. 62961 

3.99640 

2.62533 

4.00^38 

2. 62537 

4.00628 

2.62549 

4.00599 

2. 62573 

4.00543 

2.62612 

4.00448 

2. 62681 

4.00284 

2.62807 

3. 99983 

2.63074 

3.99351 
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S = 4:f REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

0.0 
0.0 
0.0 
0 .0 
0.0 
c.o 
0.0 

10.00000 

10.00000 

10.00000 
1 0 . 00000 

10. ooooo 

10. 00000 
10.00006 

20.00000 
20 .00000 

20.00000 

20.00000 

20.00000 
20 .00000 

20.00000 

30.00000 

30.00000 

30.00000 

30.00000 

30.00000 

30.00000 

30.00000 

40.00000 

40.00000 

40.00000 

40.00000 

40.00000 

40.00000 

40.00000 

50.00000 

50.00000 

50.00000 

50.00000 

50.00000 

50. 00000 

50.00000 

60.00000 

60. OOOOO 

60. OOOOO 


e 

0.0 

C. 10000 
0.20000 
0 .30000 
0 .40000 
0 .50000 
G. 60000 
0.0 

0.10000 
0 . 20000 
0.30000 
0.40000 
0.50000 
0.60000 
0.0 

0.10000 

0*20000 

0.30000 

0.40000 

0.50000 

0.60000 

0.0 

0. 10000 
0.20000 
0.30000 
0.40000 
0 . 50 000 
0.60000 
0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.60000 

0.0 

O.IOCOO 
0.20000 
0 .30000 
0.40000 
0.50000 
0.60000 
0.0 

0.10000 

0.20000 


PERIOD 

(MINUTES) 

318.90625 
318.90161 
313.89745 
31 8. 86035 
318. 81396 
318.73437 
318.53765 
318.90552 
31 8.90112 
318. 88672 
318.85962 
318.81323 
318.73340 
318.58594 

31 8.90430 
31 8. 89990 
318.88525 
318.85815 
313.81152 
318.73096 
318.53301 

313.90430 
318.89966 
318.88525 
318.85815 
318.81 128 
31 8. 73096 
31 8. 58276 
318. 907 96 
318.90356 
318.88940 
31 8. 86255 
31 8. 81641 
318.73755 
318.59130 
318.91870 
318.91431 
31 8. 90088 
31 8. 87524 
318.831 79 
318.75659 
318.61792 
31 8. 93945 
318.93555 
318.92334 


(e.r.) 

2.42401 

2.42398 
2.42390 

2 .42374 

2.42347 

2.42302 

2.42218 
2.42401 

2.42399 

2.42390 

2.42375 

2.42348 

2.42303 

2.42219 

2.42404 
2.4240 1 
2.42393 
2.42377 
2.42351 
2.423C6 
2.42223 
2.42408 
2.42406 
2.42397 
2.42383 
2.42357 
2.42313 
2.42232 
2.42415 
2.42413 

2.42405 

2.42391 
2.42367 
2.42324 
2. 42247 
2.42427 
2.42424 
2.42417 
2.42404 
2.42382 
2.42343 
2.42272 
2.42443 
2.42441 
2.42435 


(REVS./DAY) 

4.51543 

4.51550 

4.51570 

4.51608 
4.51674 

4.51787 
4.51995 

4. 51544 

4.51550 

4.51571 

4.51609 
4.5 1675 

4.51788 
4.51997 

4.51546 
4.51552 
4.51573 
4.51611 
4.51678 

4.51791 
4*5 20 C 1 

4.51546 
4.51552 
4.51573 
4.51611 
4 • E>167 8 

4.51792 
4.52002 
4.51541 

4.51547 
4.51567 
4.51605 
4.51670 
4.51782 
4.51989 
4.51526 
4.51532 

4.51551 
4.51587 
4.51649 
4.51755 
4.51952 
4. 51496 
4.51502 
4.51519 
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S = 4.5 REVS./DAY TABLE 2 (Continued) 

1 PERIOD 


(DEGREES) 

c 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

60 

.00000 

0. 30000 

318.90039 

2.42423 

4.51551 

30 

.ooOoo 

0.40000 

31 8.86108 

2.42404 

4.51607 

6 C 

.00000 

0.50000 

31 8.79346 

2. 42370 

4.51703 

60 

. 00 00 0 

0 . 30 0 0 0 

31 S. 66870 

2.42308 

4,51880 

70 

. oocoo 

0.0 

318.97266 

2.42464 

4.51449 

7Q 

. 0 0 0 0 0 

0.10000 

318.96973 

2.42462 

4.51453 

70 

.oocoo 

0.20000 

318.95947 

2.42458 

4. 51468 

70 

.00000 

0.30000 

318.94067 

2.42449 

4.51494 

70 

.00000 

0.40000 

31 8. 90845 

2.42433 

4.51540 

70 

.oocoo 

0 . 50 0 0 0 

318. 85278 

2. 42407 

4 ,51619 

70 

. 00000 

0.60000 

318.75049 

2.42358 

4.51764 

80 

. oocoo 

O.G 

319.02051 

2.42491 

4.51382 

80 

. 0000 0 

0.10000 

319.01831 

2.42490 

4.51385 

80 

.00000 

0.20000 

319.01 1 23 

2.42487 

4.51394 

80 

.oocoo 

0.30000 

31 8. 99829 

2.42481 

4.51413 

80 

. 0000 0 

0.40000 

31 8. 97607 

2.42472 

4,51444 

80 

. oocoo 

G. 50000 

318.93774 

2.42455 

4 .5 1499 

80 

. 00000 

0.6000C 

318. 86694 

2.42423 

4.51599 

90 

.OOQOC 

0.0 

319.08276 

2.42524 

4.51294 

90 

.00000 

0. 10000 

31 9. 081 79 

2.42523 

4.51295 

90 

.00000 

0.20 0 00 

31 9. 07886 

2.42522 

4.51299 

90 

.oocoo 

0.30000 

31 9-* 07349 

2.42521 

4.51307 

90 

. 00000 

0.40000 

319.06421 

2.42518 

4.51320 

90 

.00000 

0. 50000 

319.04334 

2.42512 

4.51342 

9 0 

.00 00 0 

0.60000 

319.01904 

2.42502 

4.51383 

100 

• OOOG 0 

0.0 

319.15820 

2.42561 

4,51187 

100 

.00000 

0.10000 

31 9. 15869 

2.42561 

4.51186 

100 

. oocoo 

0 .20 000 

319.16089 

2.42563 

4,51183 

IOC 

• 00000 

0.30000 

319.16455 

2.42566 

4.51178 

ICO 

.0000 0 

0.40000 

319. 17139 

2.42570 

4. 51168 

100 

.00000 

0.50000 

31 9. 18262 

2.42579 

4.51152’ 

100 

.oocoo 

0.60000 

319. 20337 

2.42593 

’4,51123 

110 

.coooo 

O.G 

319.24390 

2.42601 

4.51066 

110 

.oocoo 

0.10000 

319.24634 

2.42603 

4.51062 

410 

. 00000 

0.20000 

319.25391 

2.426G7 

4.51051 

110 

.00000 

0.30000 

319.26831 

2.42615 

4.51031 

110 

.00000 

0.40000 

319.29272 

2.42628 

4.50997 

110 

. oocoo 

0 .500 00 

31 9.33521 

2.42651 

4 .50937 

lie 

. 00000 

0.60000 

319.41260 

2.42694 

4 .50827 

120 

. coooo 

0.0 

319.33569 

2.42643 

4,50936 

120 

.00000 

0. 10000 

319. 34009 

2.42646 

4.50930 

120 

.00 00 0 

0.20000 

319.35352 

2.42653 

4.50911 

120 

.00000 

0.30000 

319.37915 

2.42666 

4.50875 

120 

.coooo 

0.40000 

31 9. 42285 

2.42688 

4.50813 

120 

.00000 

0.50000 

31 9. 49805 

2.42727 

4.50707 
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S= 4.5 REVS./DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

12 0* 00000 

0.60000 

310.63647 

2.42798 

4,50512 

130* 00000 

0.0 

319.42822 

2.42685 

4.50805 

130.00000 

0.10000 

319.43433 

2.42688 

4,50797 

130.00000 

0 .20000 

31 9.45361 

2.42698 

4.50769 

130.00000 

0.3000C 

31 9.49043 

2.42716 

4,50717 

130.00000 

0.40000 

319.55371 

2.42748 

4.50628 

130.00000 

0.50000 

319.66211 

2.42802 

4.50476 

130.00000 

0.60000 

319.861 33 

2.42902 

4.50195 

140,00000 

0.0 

319.51489 

2.42723 

4.50683 

140.00000 

0.100 oo 

31 9. 52295 

2.42727 

4.50672 

140. 00000 

0 #20000 

319. 54810 

2.42739 

4.50636 

140. GGG00 

0.30000 

319. 59546 

2.42762 

4.50569 

140.00000 

0.40000 

319.67676 

2.42802 

4.50455 

140.00000 

0 . 50 COO 

319.81616 

2.42871 

4.50258 

140.00000 

0.60000 

320.07251 

2.42997 

4,49898 

150.00000 

0 .0 

319. 59033 

2.42756 

4.50577 

150.00000 

0.10000 

31 9. 59961 

2.42760 

4.50563 

150. 00000 

0.20000 

319.62964 

2.42775 

4.50521 

150.00000 

0‘. 30 COO 

319.68628 

2.42802 

4.50441 

150.00000 

C .40000 

319.78345 

2.42849 

4 ,50305 

1 50. COO 00 

0.50000 

319.94995 

2.42930 

4.50070 

150.00000 

0.60000 

320.25562 

2.43079 

4,49641 



S= 5.0 REVS./DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 

C 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0,0 

o 

. 

c 

2 86. -93970 

2.25916 

5.01847 

0.0 

0.10000 

286.93433 

2.25912 

5.01857 

0.0 

0. 20000 

286.91650 

2. 25902 

5.01838 

0.0 

0.30000 

286.88281 

2.25382 

5. 01947 

0.0 

Q.40CGO 

2R6. 62520 

2.25848 

5. 02048 

0.0 

C. 50000 

286.72607 

2.25791 

5.02221 

0.0 

C .60000 

286.54321 

2.25685 

5.02542 

1 0.00000 

0.0 

286.93994 

2.25917 

5.01847 

1 0. 00000 

0. 100C0 

286.93433 

2.25914 

5.01857 

10 .00 000 

0.20000 

286.91650 

2. 25903 

5. 01888 

10.00000 

0.30000 

286. 88281 

2. 25883 

5. C1947 

10.00000 

0.40000 

286.82520 

2.25850 

5.02048 

10.00000 

0.50000 

286. 72607 

2.25792 

5 ,02221 

10.00000 

0.60000 

286. 54346 

2,25687 

5.02541 

20,00000 

0.0 

286.940 67 

2.25920 

5.C1846 

20.00000 

0.10000 

286. 93506 

2.259 17 

5. 01 855 

20.00000 

0.20000 

286.91748 

2.25907 

5.01886 

20.00000 

0.30000 

286, 88379 

2.25887 

5.01945 

20. 00000 

0 .40 0 00 

286.82642 

2.25854 

5.02046 

20.00000 

0.50000 

286. 72754 

2. 25798 

5.02219 

20.00C00 

0.60000 

286,54541 

2.25694 

5.02538 

30,00000 

0.0 

286.94385 

2.25927 

5. 01840 

30 ,00000 

0. 10000 

286. 93848 

2.25924 

5. Cl 850 

30.00000 

0.20000 

286. 92090 

2.25914 

5.01880 

30. OOCOO 

0.30000 

286.88770 

2.25895 

5.01938 

30.00000 

0.40000 

286.83105 

2. 25863 

5 .02037 

30,00000 

0.50000 

286.73340 

2.258C8 

5. 02208 

30.00000 

0.60000 

286.55347 

2.25707 

5.02524 

40,00000 

0.0 

286.95239 

2. 25937 

5.01825 

40.00000 

C .10000 

286. 94702 

2.25934 

5.0 1834 

40.00000 

0.2000C 

286.930 18 

2.25925 

5.01864 

40. OOCOO 

0.30000 

286.89795 

2. 25907 

5.01920 

40.00000 

0.40000 

286.84302 

2.25877 

5.C2016 

40.00000 

0.50000 

286. 74829 

2.25825 

5.02182 

40.00000 

0,60000 

286,57422 

2.25730 

5.02488 

50.00000 

0.0 

286. 96899 

2.25952 

5.01796 

50,00000 

O.IOOCO 

286.96411 

2,25949 

5.01805 

50.00000 

0.20C0C 

286.94824 

2.25941 

5.01833 

50 .00000 

0.30000 

286.91821 

2.25925 

5. 01 885 

50.00000 

0.40000 

286.86670 

2.25898 

5.01975 

50.00000 

0.50000 

286.77808 

2.25850 

5.02130 

50.00000 

0 .60000 

286. 61 499 

2.25763 

5.02416 

60.00000 

0 .0 

286.99707 

2.25973 

5.01747 

60.00000 

0. 10000 

286.99268 

2. 25970 

5.01755 

60. OOCOO 

0.20000 

286.97852 

2.25963 

5.01779 
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s = 

5.0 REVS./DAY 

TABLE 2 ( Continued ) 




I 


PERIOD 

Q 

n 

( DEGREES ) 

6 

( MINUTES ) 

(e.r.) 

( REVS ./ DAY ) 

60 

.00000 

0 . 30 0 00 

286. 951 90 

2.25949 

5.01826 

60 

.00000 

0.40000 

266. 90649 

2.25926 

5.0 1906 

60 

• 00000 

0 .50000 

286.82812 

2.25885 

5.02043 

60 

. GQC0O 

0.60000 

286.68359 

2.25811 

5.02296 

70 

. 00000 

0.0 

287.03882 

2.25999 

5.01674 

70 

.00000 

0.10000 

287.03540 

2.25998 

5.01680 

70 

.00000 

0.20000 

287.02393 

2.25992 

5.01700 

7 C 

.00000 

0.30000 

287. 00244 

2.25981 

5.0 1738 

70 

• oocoo 

0.40000 

286.96582 

2.25963 

5.01802 

70 

• oocoo 

0.50000 

286.90259 

2. 25932 

5.01912 

70 

.00000 

0.60000 

286.78589 

2,25874 

5 , 021 16 

80 

.00000 

o.o 

287. 09595 

2.26032 

5. 01574 

80 

.00000 

0.10000 

287.09351 

2.26031 

5.01578 

80 

.00000 

0 • 200 00 

287 . C 6594 

2.26028 

5.0 1592 

80 

.00000 

0.30000 

287 * C 7 1 53 

2.26021 

5.01617 

80 

. oocoo 

0.40000 

28 7 .0 46 63 

2.26010 

5.01660 

80 

.00000 

0 .50000 

267. 0041 5 

2.25990 

5.0 1735 

80 

. GOOGO 

0.60000 

286.92554 

2.25953 

5.01872 

90 

. 00000 

0.0 

287.16821 

2. 26071 

5.01448 

90 

.oocoo 

0.10000 

287.16748 

2.26071 

5. 01449 

90 

.oocoo 

0 .20000 

287.16455 

2.26070 

5.01455 

90 

.00000 

0.30000 

287.15894 

2.26068 

5.01464 

90 

.00000 

0 .40000 

287. 14941 

2.26065 

5.01481 

90 

. 00000 

0 .50 00 0 

287. 13281 

2.26059 

5.01510 

90 

. oocoo 

0.60000 

287. 10254 

2.26048 

5.01563 

100 

.oocoo 

0.0 

287.25439 

2.26116 

5.01297 

100 

.00000 

0.10000 

287.25537 

2.26116 

5.01296 

100 

• oocoo 

0,20000 

287. 25806 

2.26118 

5.01291 

100 

.00000 

0.30000 

287.26294 

2.261 22 

5.01283 

100 

• oocoo 

0.40000 

287 . 271 48 

2.26128 

5.01268 

IOC 

.00000 

0.50000 

287.23539 

2.26138 

5.01243 

100 

.00000 

0.60000 

287.31274 

2 . 261 57 

5. 01196 

110 

.00000 

0.0 

287.35107 

2.26163 

5.01129 

110 

• 00000 

0. 10000 

287. 35376 

2.26165 

5.01124 

110 

• 00000 

0.20000 

287.36255 

2 . 261 70 

5,01109 

110 

. 00000 

0.30000 

287. 37939 

2. 26179 

5.01080 

110 

.00000 

0.40000 

28 7.40820 

2. 261 95 

5.01029 

119 

.0000 0 

0.50000 

287.45752 

2.26223 

5.00943 

110 

• 00 00 0 

0.600 00 

267. 54834 

2.26274 

5.00785 

120 

.00000 

0.0 

267. 45337 

2.26212 

5 .00951 

12 G 

.00000 

0.10000 

287.45825 

2.26215 

5.00942 

' 20 

. oocoo 

0.20000 

287.47363 

2.26223 

5.00915 

120 

• coooo 

0.30000 

287.50293 

2.26238 

5 . 00864 

120 

.00000 

0.40000 

287.55298 

2.26265 

5.00777 

120 

•oocoo 

0 . 50 000 

287.63916 

2.26311 

5.00627 


53 



S = 5.0 REVS./DAY 


TABLE 2 (Continued) 

I _ PERIOD a n 


(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

120,00000 

0 .60000 

287.7971 2 

2.26395 

5.00352 

130.00000 

0 .0 

287. 55542 

2,26260 

5.00773 

130.00000 

0.10000 

287.56226 

2.26263 

5. 00761 

130.00000 

0.20000 

267.58447 

2.26275 

5.00722 

130. OOCOO 

0.30000 

287.62622 

2.26296 

5.00650 

130.00000 

0 . 40 000 

287.69751 

2.26333 

5.C0526 

130 .-00060 

0.50000 

287. 82Q07 

2.26397 

5.00312 

130. 00000 

0.600 00 

268.04565 

2.26514 

4 ,99921 

140.00000 

0.0 

287.65083 

2.26304 

5. 00607 

140 .00000 

0.10000 

287.65991 

2. 263C8 

5. 00591 

140 .00000 

0.20000 

287.68799 

2.26322 

5.00542 

140.00000 

0.30000 

287. 74146 

2.26350 

5.00449 

140.00000 

0 

0 

0 

0 

<* 

* 

0 

287.83276 

2. 26396 

5.00290 

140.00000 

0.50000 

287.98950 

2. 26476 

5.00018 

140. OOCOO 

0.60000 

288.27783 

2.26624 

4.99518 

150 .00000 

o.o 

287. 73340 

2.26341 

5.00463 

150.00000 

G. 10000 

287,74390 

2.26346 

5.00445 

150.00000 

0 .20 00 0 

287.77759 

2.26363 

5.00 38 6 

150.00000 

0.30000 

287.84082 

2.26395 

5.00276 

150.00000 

0.40000 

287 . 9 49 46 

2.26450 

5.00087 

150.00000 

0.50000 

288. 13574 

2.26544 

4. 99764 

150.00000 

0.60000 

288.47303 

2.26717 

4.99171 
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S = 5.5 REVS. /DAY 

TABLE 2 ( Continued ) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

o.c 

0.0 

260.77319 

2.11960 

5.52204 

0.0 

0 . 10000 

260.76660 

2.11956 

5.52218 

0 • 0 

0.20000 

260.74512 

2.11944 

5.52263 

0.0 

0.30000 

260. 70459 

2.11919 

5.52349 

0.0 

0.40000 

260.63501 

2.11878 

5.52496 

0.0 

0.50000 

260. 51538 

2.11807 

5.52750 

0.0 

0.60000 

260.29492 

2 f 11677 

5 .53218 

10.00000 

0.0 

260.77393 

2.11962 

5.52202 

10.00000 

0 . 10000 

260.76733 

2.11958 

5. 52216 

10.00000 

0.20000 

260.74585 

2 . 1 J 945 

5.52262 

10.00000 

0.30000 

260. 70532 

2.11921 

5.52347 

10.00000 

0.40000 

260.63623 

2.11880 

5.52494 

10.00000 

0.50000 

260. 51685 

2 . 11809 

5.52747 

10.00000 

0.60000 

260.29687 

2.11680 

5.53214 

20.00000 

0.0 

260. 77686 

2.11967 

5. 52196 

20.00000 

0.10000 

260.77026 

2.11963 

5.52210 

20.00000 

0.20000 

260. 74902 

2.11950 

5,52255 

20.00000 

0.30000 

260,70898 

2.11927 

5.52340 

20. 00000 

0.40000 

260.64038 

2.11887 

5.52485 

20.00000 

0. 5000 0 

260. 52197 

2.11811 

5 , 52 736 

20 . O 0 COO 

0.60000 

260.30396 

2. 11691 

5.53199 

30.00000 

0 .0 

260.78394 

2.11976 

5.52181 

30.00000 

o.iocoe 

260.77734 

2. 11972 

5.52195 

30. 00000 

0.20000 

260.75659 

2.11960 

5.52239 

30.00000 

0.30000 

260 .71729 

2.11937 

5.52322 

30.00000 

0.40000 

260.65015 

2 . 1 1899 

5.52464 

30.00000 

0.50000 

260. 53442 

2.11832 

5,52710 

30.00000 

0.60000 

260.321 04 

2.11710 

5.53163 

40. 00000 

0.0 

26 Q . 79712 

2.11989 

5.52153 

40.00000 

0.10000 

260.79102 

2.11986 

5.52166 

40.00000 

0.20000 

260 .77124 

2.11975 

5.52208 

40.00000 

0.30000 

260 .73364 

2.11953 

5.52288 

40.00000 

0.40000 

260.66919 

2.11917 

5.52424 

40.00000 

0 . 50 000 

260. 55835 

2.11855 

5.52659 

40.00000 

0.60000 

260.35400 

2 . 11 740 

5.53093 

50.00000 

0.0 

260.62031 

2.12008 

5.52104 

50.00000 

0.10000 

260.81445 

2.12005 

5 . 521 16 

50.00000 

0.20000 

260.79614 

2.11995 

5. 52155 

50.0000 0 

0*30000 

260.76147 

2.11976 

5.52229 

50.00000 

0.40000 

260.70190 

2.11943 

5.52355 

50.00000 

0.50000 

260.59937 

2.11887 

5.52572 

50.00000 

0 . 60 000 

260.41040 

2.11783 

5,52973 

60.00000 

0.0 

260.85596 

2.12034 

5.52028 

60.00000 

0.10000 

260.85083 

2.12031 

5.52039 

60.00000 

0.20000 

260. 83496 

2.12023 

5.52073 
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S = 5.5 REVS. /DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

60.00000 

0 .30000 

60. 00000 

0 .40000 

60.00000 

0.50000 

60.COCOO 

0.60000 

70.00000 

0.0 

70 .OOOu 0 

0 . 10000 

70.00000 

0.20000 

70.00000 

0.30 COO 

70.00000 

0.40000 

70.00000 

0.50000 

70.00000 

0.60000 

80.00000 

0 .0 

80.00000 

0.10000 

8C. 00000 

0.20000 

80.00000 

0.30000 

80.00000 

0 . 40 0 CO 

80 • COCO 0 

0.50000 

80.00000 

0.60000 

90. 0000 0 

o . c ‘ 

90.CG000 

C. 1Q0Q0 

90.00000 

0.20000 

90.00000 

0.30000 

90.00000 

C. 40000 

90.00000 

0.50000 

90. OGCOO 

0.60000 

100.00000 

0.0 

100,00000 

0 . 10C00 

100.00000 

o • 20 0 0 0 

100.00000 

0.30000 

100. 00000 

0.40000 

100. 00000 

0.50000 

100.00000 

0.60000 

110.00000 

0.0 

110.00000 

0. 10000 

110.00000 

0.20000 

110.00000 

0.30000 

110.00000 

0 • 40 G 0 0 

110. 00000 

0 .50000 

lie. 00000 

0 .60000 

120.00000 

0.0 

120,00000 

0.10000 

120.00000 

0.20000 

120. ooeoo 

0.30000 

120.00000 

0.40000 

120. 00000 

0.50000 


PERIOD 

a 

(MINUTES) 

(e.r.) 

26G .80444 

2. 12007 

260 • 75244 

2.11979 

26C .66284 

2.11931 

260.49805 

2.11343 

26 C * 90674 

2.12066 

260. 90259 

2.12064 

260.88989 

2.12058 

260.86572 

2.12046 

26C .82422 

2.12024 

260. 75317 

2.11988 

260.62207 

2.11920 

260, 97339 

2.12106 

260.97070 

2. 12105 

260.96240 

2.12101 

260.94653 

2. 12093 

260.91919 

2. 120 80 

260.87231 

2.12057 

26C. 78589 

2.12015 

26 1.05640 

2. 12152 

26 1.05542 

2.12152 

261.05249 

2.12151 

261.04663 

2.12149 

261 , 03687 

2.12145 

261.01 973 

2.12139 

260 .98653 

2.12127 

261.15356 

2. 12204 

261.15454 

2. 12204 

261 . 15771 

2.12207 

261 . 16382 

2. 12211 

261.1 7432 

2.12218 

261.19238 

2. 12231 

261 .22559 

2. 12254 

261.26099 

2.12259 

261.26440 

2. 12260 

261.27441 

2. 12266 

261.29370 

2.12278 

261 . 32666 

2. 12297 

261.38330 

2.12329 

261 . 48755 

2.12389 

261.37402 

2.12315 

261.37939 

2.12318 

261 .39697 

2. 12327 

261.43018 

2.12345 

261.48657 

2. 12377 

26 1 . 58374 

2.12430 
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(REVS./DAY) 

5.52137 

5.52248 

5.52437 

5.52787 

5.51921 

5.51930 

5.51957 

5 .52008 

5.52096 

5. 52246 

5.52524 

5.5178C 

5.51786 

5.51803 

5.51837 

5.51 895 

5.51994 

5.52177 

5.51605 

5.51607 

5.51613 

5.51625 

5.51646 

5.51682 

5.51748 

5,51400 

5.51397 

5.51391 

5.51378 

5.51356 

5.51318 

5.51248 

5.51173 

5.51166 

5.51144 

5.51104 

5.51034 

5.50915 

5.50695 

5.50934 

5.50923 

5. 50886 

5.50816 

5.50697 

5.50493 



S = 5.5 RE VS./DAY TABLE 2 (Continued) 


I 


(DEGREES) 

e 

120.00000 

0.60000 

130.OOCOO 

0.0 

130.00000 

G. 10000 

130. COOOO 

0.20 0 GO 

130.00000 

0.30000 

130. 00000 

0.40000 

130.00000 

9. 50000 

130.00000 

0.60000 

140.00000 

0 .0 

140.00000 

C .10000 

140. OOOCO 

0.20000 

140.00000 

0.30000 

140 . OCOOO 

0.40000 

140.00000 

0.50000 

140.00000 

0 . 60 0 00 

150. 00000 

0.0 

15C. 00000 

0. 1C000 

150.00000 

0.20000 

15G.OOCOC 

G.30C00 

150.00000 

0.40000 

150. 00000 

0 .50000 

150.00000 

0.60000 


PERIOD 

a 

(MINUTES) 

(e.r.) 

261.76245 

2.12528 - 

261 .48608 

2.12369 

261.49390 

2.12373 

261 . 51 855 

2.12387 

261.56519 

2. 12411 

26 1 .64526 

2.12454 

261 .78247 

2.12528 

262.03467 

2.12663 

261 . 59033 

2.12419 

261 . 60034 

2.12424 

261.631 04 

2. 12441 

261.69116 

2. 12472 

261 . 79272 

2.12526 

261.96753 

2 . 1 26 1 8 

262. 28809 

2.12787 

261. 6 8C 18 

2.12461 

261.69189 

2.12467 

261.72900 

2.12487 

261.79956 

2.12523 

261.91968 

2. 12586 

262.12646 

2.12694 

262. 50562 

2.12893 


(REVS. /DAY) 

5.50117 

5. 50698 

5.50662 

5.50 630' 

5.50531 

5.50363 

5.50075 

5.49545 

5.50479 

5 .50458 

5.50392 

5.50267 

5.50053 

5.49686 

5.49C 15 

5.50290 

5.50265 

5.50187 

5. 50C39 

5.49786 

5.49353 

5.48559 



S= 6.0 REVS. /DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0*0 

O.C 

238.95624 

1.99964 

6. 02621 

0.0 

0.10000 

238. 94826 

1 .99959 

6.02641 

C * 0 . 

0 . 20 0 C 0 

238 . 923 CO 

1 .99944 

6.0 2705 

0.0 

0.30000 

238.87526 

1.99915 

6.02825 

0.0 

0.40000 

238 . 7934 C 

1 . 99865 

6.03032 

0.0 

0.50000 

238.65251 

1.99780 

6.03388 

0 .c 

0.60000 

238.39249 

1.99623 

6.04046 

10.00000 

0 .0 

238. 95775 

1 .99966 

6.02617 

10.00000 

C . 10000 

238. 94987 

1. 99961 

6.02637 

1 0. 00000 

0 .20000 

238.92474 

1 * 99946 

6.02700 

10.00000 

C . 30000 

238.87711 

1.99917 

6. 02820 

10. 00000 

0*40000 

238.79562 

1.99868 

6.03026 

10.00000 

0.50000 

238.65526 

1.99783 

6.03331 

10.00000 

0 .60000 

238. 39626 

1.99628 

6.04036 

20. 00000 

0 .0 

238.96297 

1 . 99973 

6.02604 

20. 00000 

o.ioooo 

238.95517 

1.99968 

6 .0 26 23 

20.00000 

0.20000 

238.93037 

1.99953 

6. 02686 

20.00000 

0.30000 

238,88347 

1.99925 

6 . 0 2 804 

20.00000 

0.40000 

238.80310 

1 .99877 

6.03007 

20.00000 

0 . 500 GO 

238,66458 

1, 99794 

6.03357 

20.00000 

0.60000 

238.40916 

1.99642 

6.04004 

30.00000 

0.0 

238.97366 

1 -. 99984 

6.02577 

30.00000 

0.10000 

238.96606 

1.99979 

6.02596 

30.00000 

0.20000 

238. 94202 

1.99965 

6. 02657 

30.00000 

0.39000 

238.89639 

1 .99938 

6.02772 

30.00000 

0 .40000 

238 . 81 825 

1 .99892 

6.02969 

30.00000 

0.50000 

238.63367 

1 . 99813 

6.03309 

30. 00000 

0*60000 

238.43544 

1 . 99667 

6.03937 

40,00000 

0.0 

238. 99236 

2.00001 

6. 02530 

40 *00000 

0.10000 

238.98524 

1.99997 

6.02548 

40.00000 

0 .20000 

238. 96228 

1 .99984 

6.02606 

40.00000 

0.30000 

238.91899 

1 .99958 

6. 02715 

40.00000 

0.40000 

238.84477 

1.99916 

6 . 02 902 

40.00000 

0 .50000 

238.71 706 

1 .99842 

6.03225 

40.00000 

0 .60 000 

238.481 49 

1 • 99706 

6 ,03820 

50. 00000 

0.0 

239.02213 

2.00025 

6.02455 

50. 00000 

0,10000 

239,01555 

2.00021 

6.02471 

50 .00000 

0.-20 0 00 

238.99455 

2.00009 

6,02524 

50.00000 

0.30000 

238. 95496 

1 .99987 

6 . C 2624 

50.00000 

0.40000 

238 . e 8705 

1 .99948 

6.02795 

50.00000 

0 .50 0 0 0 

238 . 77 C 14 

1 . 99382 

6 ,03090 

50. 00000 

0 .60000 

238. 55458 

1.99761 

6.0 3635 

60.00000 

o.c 

239,06580 

2.00056 

6 • C 2345 

60 . 00 €00 

0.10000 

239.06012 

2,00052 

6, 02359 

60.00009 

0.29000 

239,04199 

2.00042 

6.02405 
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S r 6.0 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

eo'iooooo 

0.30000 

239. C0775 

2 .00024 

6,02491 

60.00000 

0 .40 0 0 0 

238. 94901 

1 . 99991 

6.02639 

60. 00000 

0.50000 

238. 64802 

1 • 99936 

6 .02894 

60.00000 

0.60000 

238,66187 

1.99833 

6.03364 

70.00000 

0.0 

239,12569 

2.00094 

6. 02194 

70.00000 

0.10000 

239.12115 

2.00092 

6.02205 

70.00000 

0.20000 

23 9. 1 06 95 

2.00086 

6.02241 

70.00000 

0.30000 

239.08006 

2 . 00070 

6.02309 

70. COCOO 

0.40000 

239.03394 

2.00046 

6 »C 24 25 

70.00000 

0.50000 

238.95468 

2.00004 

6.02625 

70.00000 

0.60000 

238.80858 

1 .99926 

6.02993 

80.00000 

0.0 

239.20274 

2.00141 

6. 02000 

80.00000 

0 . 10 ooo 

239. 19983 

2.00139 

6.02007 

80.00000 

0.20000 

239. 19053 

2.00135 

6.02030 

80. 00000 

0.30000 

239.17319 

2.00126 

6.02074 

80.00000 

0.40000 

239. 14334 

2.00111 

6. 021 49 

80.00000 

0.50000 

239. 091 89 

2.00086 

6. 02279 

30.00000 

0 . 60000 

23 8-. 997 24 

2.00038 

6.02517 

90.00000 

0.0 

239.29654 

2.00194 

6.0 1764 

90.00000 

0.10000 

239. 29562 

2. 00194 

6.01766 

90. 00000 

0.20000 

239.29243 

2.00193 

6.01774 

90.00000 

0.30000 

239. 28644 

2.00191 

6.01789 

90.00000 

0.40000 

23 9.27635 

2.00187 

6.01815 

90.00000 

0.50000 

239.25880 

2.00181 

6.01859 

9C .OOCOO 

0 .60000 

239.22662 

2. 00168 

6.01940 

1GC. 00000 

0 .0 

239. 40492 

2.00254 

6.01491 

100.00000 

0. 10000 

239,40611 

2.00254 

6.01488 

100.00000 

0. 20000 

239.40997 

2.00257 

6.01479 

100 .00000 

0.30000 

239.41 734 

2.00262 

6. 01460 

100.00000 

0 .40000 

239. &2982 

2.00271 

6.01429 

100.00000 

0 .50000 

239,451 40 

2.00286 

6.01375 

100.00000 

0 .60000 

239.49101 

2.00313 

6 .0 1275 

110.00000 

0.0 

239.52373 

2.00316 

6. 01193 

110.00000 

0.10000 

239,52733 

2.00318 

6.011 84 

110.00000 

0 . 20 0 00 

239. 53888 

2.00 3.25 

6. 01155 

110.00000 

0.30 0 00 

239. 56078 

2.00338 

6.01100 

110.00000 

0.40000 

239.59818 

2 . 00360 

6.01006 

110.00000 

0.50000 

239.65249 

2.00398 

6*00 845 

110.00000 

0.60000 

239.78058 

2.00468 

6.00549 

120.00000 

0.0 

239.64757 

2.00380 

6. C0882 

120.00000 

0.10000 

239.65366 

2.00383 

6.00867 

120. 00000 

0 .20000 

239.67325 

2.00395 

6 .00818 

1 20. 00000 

0 .30000 

230.71024 

2.00415 

6.00725 

120. 00000 

0.40000 

239.77350 

2.00451 

6.00567 

120.00000 

0.50000 

239.88210 

2.00513 

6.00295 
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S = 6.0 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

120.00000 

0. 60000 

240*08180 

2.00625 

130.00000 

0 .0 

239. 76973 

2.00442 

130.00000 

0.10000 

239.77837 

2.00446 

130. 00000 

0.20000 

239.80576 

2.00461 

130 .00000 

0. 30 COO 

239.85764 

2.00490 

130.00000 

0.40000 

239.94633 

2.00539 

130 .00000 

0. 50000 

240.09868 

2.00623 

130. OCOOO 

0.60000 

240 . 37640 

2.00777 

140,00000 

0.0 

239. 88298 

2.00498 

140.00000 

0. 1000C 

239,89384 

2.00503 

140.00000 

0.20000 

239. 92860 

2 .00522 

140,00000 

0.30000 

239. 99423 

2. 00558 

140. OCOOO 

0.40000 

240.10655 

2.00619 

140.00000 

0.50000 

240 .299 24 

2.00724 

140.00000 

0.60000 

240.65289 

2.00917 

150.00000 

0.0 

239.98012 

2.00545 

150.00000 

0.10000 

239.99298 

2.00552 

150.00000 

0.20000 

240. 03395 

2.00574 

150.00000 

0 .30000 

240. 11143 

2.00616 

150. 00000 

0.40000 

240 . 24385 

2.00687 

150.00000 

0.5000C 

240.471 12 

2.00809 

150. 00000 

0.60000 

240.88805 

2.01035 


n 

(REVS./DAY) 

5.99T96 
6.00576 
6.00555 
6.00486 
6.00356 
6. 00134 
5.99753 
5.99055 
6. 00293 
6. 00266 
6.00179 
6.000 14 
5.99734 
5.99253 
5.98372 
6. 00050 
6.00018 
5.99915 
5.99722 
5.99391 
5.98825 
5.97788 
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S= 6.5 REVS. /DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e-r.) 

(REVS./DAY) 

0.0 

0 .0 

220 • 48442 

1.89518 

6.53107 

0.0 

0.10000 

220 .47523 

1.89513 

6.53135 

0 .0 

0.20000 

220.44598 

1.89495 

6.53221 

0 .0 

0.30000 

220. 39076 

1.89460 

6.53385 

0 .0 

0.40000 

220. 29601 

1.89402 

6.53666 

O.C 

0.50000 

220. 13286 

1.89301 

6.54150 

1 0. OOCOO 

0 .0 

220 . 43674 

1 . 89521 

6.53100 

10.00000 

0. 100C0 

220.47766 

1 .89515 

6.53127 

10 .00000 

C.20COO 

220 .44856 

1.89497 

6.53214 

10. QOCCO 

0.30000 

220.39360 

1 .89464 

6. 53376 

10.00000 

0 .40000 

220. 29935 

1.89406 

6.53656 

1 0 . oocoo 

0.50000 

220. 1 3707 

1.89306 

6.54138 

20.00000 

0.0 

220 , 49434 

1 . 89529 

6,53078 

20.00000 

0. 1 0 000 

220.48544 

1.89524 

6.53104 

20.00000 

0.20000 

220.45686 

1.89506 

6.53189 

20.00000 

0.30000 

220.40233 

1.89473 

6.53349 

20.00000 

0 .40 GOO 

220.31 021 

1.39417 

6.53624 

20.00000 

0 .50000 

220.1 5077 

1 .89319 

6.54097 

30.00000 

0.0 

220 .50905 

1 • 89543 

6.53034 

30.00000 

0. 10000 

220.50041 

1 • 89538 

6.53060 

30 .00000 

0.20000 

220.47276 

1.89521 

6. 531 42 

30.00000 

0.30000 

220.42056 

1.89490 

6.53297 

30.00000 

0.40000 

220.331 12 

1 . 89436 

6.53562 

30. 00000 

C. 50000 

220 . 1 7703 

1.89343 

6.54019 

40.00000 

0.0 

220 .53326 

1.89564 

6.52963 

40.00000 

C. 10000 

220.52515 

1.89559 

6.52987 

40.00000 

0.20000 

220. 49913 

1 .89544 

6.53064 

40.00000 

0 .30000 

220.44991 

1 ,895 15 

6.53210 

40.00000 

0.40000 

220.36552 

1.89465 

6.53460 

40. 00000 

0.50000 

220 • 220 35 

1 • 89379 

6.53891 

50.00000 

0.0 

22C. 57008 

1.89593 

6.52854 

50 .00000 

0.10000 

220 .56265 

1.89588 

6.52876 

50.00000 

0.20000 

220.53903 

1.89575 

6.52946 

50.00000 

0.30000 

220.49434 

1 • 89549 

6.53078 

50.00000 

0.40000 

220.41 772 

1 .89504 

6.53305 

50. OOCOO 

0.50C00 

220 . 28592 

1.89428 

6.53696 

60.00000 

0.0 

220,62213 

1 . 89629 

6.52700 

60.00000 

0.10000 

220.61578 

1 .89626 

6.52718 

60.00000 

0.20000 

22C. 59552 

1 . 89614 

6.52778 

60. 00000 

0.30000 

220. 55724 

1 • 89593 

6.52892 

60. OOCOO 

0 .40000 

220.49170 

1 • 89556 

6.53086 

60. 00000 

0.50000 

220.37877 

1.89492 

6.53420 

70.00000 

0.0 

220.69147 

1.89675 

6. 52495 

70.00000 

0.10000 

220.68660 

1.89672 

6.52509 

70.00000 

0.20000 

220.67082 

1 .89664 

6.52556 
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S = 6.5 REVS./DAY 

TABLE 2 (Continued) 




I 


PERIOD 


a 

n 

(DEGREES) 

6 

(MINUTES) 


(e.r.) 

(REVS./DAY) 

70.00000 

0,30000 

22C.641 13 

1 

.89647 

6 .52643 

70. 00000 

0.40000 

220. 59013 

1 

.89620 

6.52794 

70. 00000 

0.50000 

220.50249 

1 

. 89572 

6.53054 

80 .00000 

0.0 

220,77911 

1 

.89729 

6. 52236 

80.00000 

0. 10000 

220. 77594 

1 

.89727 

6.52245 

80. 00000 

0.20000 

220 . 76595 

i 

.89722 

6.52275 

80.00000 

0.30000 

220.74693 

i 

.89712 

6.52331 

80.00000 

0.40000 

220. 71440 

i 

,89696 

6.52427 

80 .00000 

0. 50*00 0 

220.65851 

i 

,89667 

6.52592 

90.00000 

0.0 

220. 88414 

i 

• 89790 

6 ,51925 

9C. 00000 

0.10000 

220.88310 

i 

.89790 

6 ,5 1929 

90. C0C00 

0.20000 

220.87987 

i 

. 89789 

6.51938 

90.00000 

0. 30000 

220.87379 

i 

. 89787 

6. 51956 

90.00000 

0.40000 

220 .86333 

i 

.89783 

6.51 987 

90.00000 

0.50000 

220. 84-537 

i 

.89776 

6.52040 

1 00 .00000 

0.0 

22 1 . 00 393 

i 

. 89858 

6.51572 

100.00000 

0.10000 

221.00545 

i 

• 89859 

6.51568 

100.00000 

0. 20000 

221 .00996 

i 

. 89862 

6.51554 

100.00000 

0.30000 

221.01854 

i 

.89868 

6.51529 

100 .00000 

0.40000 

221 .03326 

i 

.89878 

6.51486 

IOC. 00000 

0.50000 

221 . 05850 

i 

.89896 

6.5141 1 

11 0. 00000 

0 .c 

221.13441 

i 

. 89929 

6.51188 

110. 00000 

0.10000 

221. 13844 

i 

. 89931 

6,5 1 176 

110.00000 

0.20000 

221.151 46 

i 

.39939 

6, 51137 

110.00000 

0.30000 

221 . 1 7595 

i 

•89954 

6.51065 

11 C. 00000 

0.40000 

221.21 788 

i 

.89979 

6.50942 

110.00000 

0 .50000 

221.28995 

i 

.90023 

6.50730 

12 0.0-000 0 

0 .0 

221. 26932 

i 

. 90000 

6.5C791 

12C. OGOOO 

0.10000 

221 .27617 

i 

.90004 

6.50770 

120.00000 

0.20000 

221 .29784 

i 

.90017 

6.50707 

120.00000 

0. 30000 

221 .33884 

i 

.90040 

6.50586 

120.00000 

0.40000 

221 .40894 

i 

•90081 

6.50380 

120.00000 

0 . 50 0 0 0 

221 . 52939 

i 

.90151 

6 .500 27 

130.00000 

0 .0 

221.401 82 

i 

. 90069 

6.50401 

130. 00000 

0.10000 

221.41135 

i 

.90074 

6,50373 

130.00000 

0.20000 

221.441 54 

i 

.90092 

6.50284 

130.00000 

0.30000 

221 .49864 

i 

.90124 

6.501 17 

130.00000 

0 .40 00 0 

221 . 59630 

i 

.90179 

6.49830 

13C. 00000 

0 .50 000 

221 . 76401 

i 

• 902 74 

6.49339 

140.00000 

0 .0 

221.52415 

i 

•90132 

6.50042 

140 . 00000 

0.10000 

221 .53604 

i 

.90138 

6.5C0C7 

140.00000 

0. 200 OC 

221 . 57414 

i 

.90160 

6.49895 

140.00000, 

0.30000 

221.64613 

i 

.90200 

6.49684 

1 40.00000 

0.40000 

221 . 76921 

i 

.90269 

6.49324 

140.00000 

0 .50000 

221.98038 

i 

.90387 

6.48706 
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S= 6.5 REVS. /DAY 


I 

(DEGREES) 


TABLE 2 (Continued) 

PERIOD a 

(MINUTES) (e.r.) 


n 

(REVS./DAY) 


150*00000 
150. OCOOO 
150.00000 
15G.00C0C 
15C. 00000 
150.00000 


0.0 221.62875 
0.10000 221.64278 
0.20000 221.68755 
0.30000 221.77211 
0.40000 221.91696 
0.50000 222.16527 


1.901 84 
1.90192 
1.90217 
1.90264 
1 . 90344 
1.90482 


6.49735 

6.49694 

6.49563 

6.49315 

6.48891 

6.48166 


63 



S = 7.0 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

( e . r .) 

(REVS./DAY) 

0 .0 

0.0 

204.64059 

1.80324 

7. 03673 

0 .0 

0.10000 

204.63013 

1.80317 

7.03709 

0.0 

0.20000 

204. 59683 

1.80297 

7.03823 

0.0 

0.30000 

204, 53375 

1 . 80257 

7.04040 

0.0 

0.40000 

204.42574 

1. 801 89 

7.04412 

0 .0 

0.50000 

204.23956 

1.80072 

7. 05054 

10.00000 

0.0 

204.64383 

1.80327 

7.03662 

10.00000 

0. 10000 

2 C 4. 63338 

1 .80321 

7.0 3697 

10.00000 

0.20000 

204. 60036 

1 • 80300 

7.03811 

1 0.00000 

0.30000 

204. 53769 

1 . 80261 

7.04027 

le.occoo 

0 . 40.000 

204.43027 

1.30193 

7. 04397 

10.00000 

0.50000 

204.24530 

1 .80078 

7 . 05035 

20.00000 

0.0 

2 C 4. 65393 

1 .80337 

7.03627 

20.00000 

0. 10000 

204.64383 

1 .80331 

7.03662 

20. 00000 

0.20000 

204. 61 139 

1.80311 

7.03773 

20. 00000 

0 .30 0 00 

204. 54994 

1.80272 

7.03985 

20 • 00 00 0 

0.40000 

204.44475 

1.80207 

7.04347 

20.00000 

0.50000 

204.26353 

1 .80094 

7.04972 

30.00000 

oio 

204.67285 

1.30354 

7.03562 

30 . GOOOO 

0. 10000 

204.66299 

1 • 80348 

7.0 3596 

30 . 00 C 00 

0.20000 

204.63185 

1 . 80329 

7.03703 

30. 00000 

C . 3000 C 

2 C 4.57280 

1 . 80293 

7.03906 

30.00000 

0.40000 

204,47153 

1 . 80230 

7.04255 

3 C .00000 

0.50000 

204.29726 

1.80123 

7. 04855 

4 C .00000 

0.0 

204. 70282 

1. 80379 

7.0 3459 

40.00000 

0. 10000 

204.69366 

1 , 30374 

7.03490 

40.00000 

0.20000 

204.66447 

1.80356 

7. 03591 

40.00000 

0.30000 

204 .60909 

1 • 80323 

7.03781 

40.00000 

0.40000 

204. 51425 

1 • 80265 

7.041 07 

40.00000 

0.50000 

204,35092 

1.80166 

7. 04670 

50 .00000 

0.0 

20 4 . 74690 

1 .80413 

7.03307 

50.00000 

0. 10000 

204. 73860 

1 . 80408 

7.03336 

50. 00000 

0.20000 

2 C 4. 71222 

1 • 80392 

7.03426 

50.00000 

0.30000 

204.66234 

1.80363 

7.03598 

50.00000 

0.40000 

204*57681 

1.80312 

7 . C 3892 

50 .00000 

0 . 50 0 GO 

204.42958 

1 .80225 

7.04399 

60.00000 

0.0 

204.80757 

1 .80456 

7.03099 

60.00000 

0 . 10000 

204. 80055 

1 , 80452 

7.03123 

60.00000 

0.20000 

2 C 4.77814 

1.80439 

7.03200 

60.00000 

0.30000 

204.73576 

1 • 80414 

7.03346 

60.00000 

0.40000 

204 .66309 

1.80372 

7. 03595 

60.00000 

0.50000 

204. 53793 

1 .80300 

7.04026 

70.00000 

0.0 

2 C 4. 88692 

1 • 805 C 9 

7.02827 

70. 0000 0 

0.10000 

204. 881 44 

1.80506 

7.02845 

70.00000 

0.20000 

204.86423 

1.80496 

7,02905 
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S= 7.0 REVS./DAY 

TABLE 2 (Continued) 




I 


PERIOD 


a 

n 

(DEGREES) 

6 

(MINUTES) 


(e.r.) 

(REVS : /DAY) 

70,00000 

0.30000 

204.83156 

1 

.80478 

7.03017 

70.00000 

0.4000C 

204 • 77567 

1 

•80446 

7. 03209 

70.00000 

0.50000 

204.67937 

1 

.80392 

7.03539 

80.00000 

0.0 

2C4. 98535 

1 

. 80570 

7.02489 

80.00000 

0. 10000 

204.98193 

1 

. 80569 

7.02501 

80. 00000 

0.20000 

2C 4 . 9 7 1 C 8 

1 

. 80563 

7.02538 

80.00000 

0.30000 

204. 95052 

1 

.80552 

7.02609 

80.00000 

0.40.000 

204,91525 

1 

.80533 

7. 02730 

80.00000 

0 . 500 CO 

204.85475 

1 

.80501 

7.02937 

90.00000 

O.C 

2C5. 1 01 85 

1 

.80640 

7.02090 

90.00000 

0.10000 

205. 10083 

1 

• 80640 

7.02094 

90. C0C00 

0.20000 

20 5. ©9750 

1 

. 80639 

7.02105 

90.0G000 

0.30000 

205.09123 

1 

.80636 

7.02127 

90.00000 

0.40C0C 

205.08054 

1 

.80632 

7.02163 

90.00000 

0.50000 

205. 06213 

1 

.80625 

7.02226 

IOC .00000 

C .0 

205.23360 

1 

. 80716 

7.0 1639 

1GG.0OCCO 

C. 10000 

205.23521 

1 

• 80717 

7.01634 

100.00000 

0.20000 

205.24043 

1 

.80721 

7.01616 

100 .00000 

0.3C000 

205. 25037 

1 

.80728 

7.01582 

100.00000 

0.40000 

2C5. 26723 

1 

.30740 

7.01525 

100.00000 

C. 53000 

205.29633 

1 

.80760 

7.01425 

110. oocoo 

0.0 

205.37578 

1 

.80796 

7.01154 

110.00000 

0.10000 

2C 5.380 29 

1 

. 80798 

7.0 ljl 38 

110 . oocoo 

0.20000 

205.39468 

1 

.80807 

7.01089 

110.00000 

0.30C0C 

2C 5.42198 

1 

.80824 

7.00996 

110.00000 

0.40 OCO 

205.46855 

1 

.80853 

7.00837 

110.00000 

0 .50000 

205. 54866 

1 

.80902 

7.00564 

120.00000 

0.0 

205. 52206 

1 

. 80875 

7.00655 

120.00000 

C. 10000 

205. 52959 

1 

• 80880 

7.00629 

120.00000 

C. 20000 

205.55339 

1 

.80894 

7.00548 

120 .0000 0 

0.30000 

2C5. 59848 

1 

.80921 

7. 00394 

120.00000 

0.40000 

205.67561 

1 

.80967 

7.00132 

12C. 00000 

0 . 50 C 0 0 

205. 80804 

1 

.81045 

6.99681 

130.00000 

0.0 

205.66499 

1 

• 80952 

7.00168 

130.00000 

0. 10000 

205.67535 

1 

• 80958 

7.00132 

130.00000 

0.20000 

205.70839 

1 

.80977 

7.00020 

130.00000 

0.30000 

205.77087 

1 

.81014 

6.99807 

130. OOCOO 

0.40000 

205. 87764 

1 

.81076 

6.99445 

130.00000 

0.50000 

206.06096 

1 

.81182 

6.98822 

140 . OOOOC 

0.0 

205.79648 

1 

.81021 

6.99720 

140.00000 

0.10000 

205. 80949 

1 

.81029 

6.99676 

140.00000 

0.20000 

205. 85100 

1 

• 81053 

6.99535 

140.00000 

0 • 30 00 Q 

205.92941 

1 

.81098 

6.99269^ 

140. 00000 

0.40000 

206,06346 

1 

.81174 

6.98814 

140.00000 

0.50000 

206.29337 

1 

.81306 

6.98035 
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S = 7.0 REVS./DAY TABLE 2 (Continued) 

I PERIOD a n 

(DEGREES) (MINUTES) (e.r.) (REVS./DAY) 

1.50.00000 

150.00000 

150. 00000 

150.00000 

150.00000 

150.00000 


0.0 20 5. <30 860 
0.10000 205.92384 
0,20000 205.97255 
0.30000 206.06456 
0.40000 206.22180 
0.50000 206.49142 


1.81080 6.99339 
1,81088 6.99288 
1.81116 6.99122 
1.81168 6.98810 
1.81258 6.98277 
1.81411 6.97365 
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S = 7.5 REVS./DAY TABLE 2 (Continued) 

PERIOD 

6 (MINUTES) 

0.0 

O* 1 0 0 00 


I 

(DEGREES) 

0.0 
C.O 
0 .0 
0.0 
0.0 
0.0 

10.00000 

10.00000 

10.00000 

10.00000 

10.00000 

10.00000 

20. 00000 

20.00000 

2 0.03000 

20.00000 

20.00000 

20.00000 

30.00000 

30.00000 

30.00000 

30.00000 

30.00000 

30.00000 

40.00000 

40.00000 

40.00000 

40.00000 

40.00000 

40.00000 

50.00000 

50.00000 

50.00000 

50.00000 

50.00000 

50.00000 

60.00000 

60 .00000 

60.00000 
60 .00000 

60.00000 

60.00000 

70.00000 

70.00000 

70.00000 


0 . 20000 
0.30000 
0.40000 
0 .50000 
0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.0 

0.10000 
0.20000 
0. 30000 
0.40000 
0.50000 
0.0 

0.10000 
0.20000 
0 . 300 C 0 
0 .40000 
0.50000 
0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.0 

0.10000 
0 .20000 
0.30000 
0.40000 
0.50000 
0.0 

0.10000 

0.20000 


100.89899 

190.8871 9 

190.84970 

190.77856 

190.65677 

190.44672 

190.90303 

190.89139 

190 . 85*06 

190.78346 

190. 66251 

190.45399 

190 .91586 

190.90440 

190.86801 

190. 79893 

190. 68073 

190. 47691 

100.93907 

190.92810 

190.89317 

190.82703 

19 C . 71378 

190.51845 

190 .97510 

190.96490 

190.93231 

190. 87067 

1 90. 76497 

190.58289 

191.02670 

191*01755 

190.98836 

190. 93307 

190.83841 

190.67517 

191.09637 

191.08868 

191.06403 

191.01730 

190. 93735 

190.79971 

191 . 13584 

191 . 17993 

191 . 161 10 


(e.r.) 

1.72156 

1.72148 

1.72124 

1.72079 

1.72001 

1.71 867 

1.72160 

1.72152 

1.72128 

1.72083 

1 .72006 

1 . 71873 

1 . 721 71 

1 . 72 1 64 

1.72141 

1 .72097 

1 .72022 

1.71393 

1.72192 

1.72185 

1.72163 

1.72121 

1.72050 

1.71928 

1.72221 

1.72215 

1 .72194 

1.72156 

1.72091 

1.71979 

1 • 72260 

1.72255 

1 .72237 

1 .72203 

1.72146 

1.72047 

1.72310 

1.72305 

1 .72291 

1 .72263 

1.72215 

1.72133 

1.72370 

1,72366 

1.72356 


n 

(REVS./DAY) 

7.54326 
7.54372 
7.54520 
7.54802 
7.55284 
7.56117 
7.54310 
7.54356 
7.54503 
7. 54782 
7.55261 
7.56088 
7.54259 
7 . 5430 * 
7.54448 
7.54721 
7.55189 
7.55997 
7.54167 
7*54211 
7.54349 
7.54610 
7.55053 
7.55832 
7.54025 
7.54065 
7.54194 
7.54438 
7.54856 
7.55577 
7.53821 

7. 53857 
7.53973 
7.54191 
7.54565 
7.55211 
7. 53546 
7.53577 
7.53674 

7.53858 
7.54174 
7.54718 
7.53194 
7.53217 
7.53291 
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S = 7.5 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

70.00000 

70.00000 
70. OOOGO 

80.00000 
80 .00000 

80.00000 

80.00000 

80 .00000 

80.00000 

9C .00000 

90 .00000 

90. 00000 

90.00000 

90.00000 

90.00000 

100.00000 
IOC. 00000 
IOC. 00000 

100.00000 

100.00000 

100.00000 

110. 0000 0 

110.00000 
no.oocoo 

110.00000 

110.00000 

110.00000 

120.00000 

120.00000 

120.00000 

120.00000 

120.00000 

120.00000 

130.00000 

130.00000 

130.00000 

130.00000 

130.00000 

130.00000 

140.00000 

140.00000 

140.00000 

140.00000 

140.00000 
14.0. COOOO 


e 

0.30000 
0 .40 0 00 
C . 50000 
0.0 

0. 100C0 
0.20000 
0. 30000 
0.40000 
0.50000 
0.0 

o. looeo 
0.20000 
0. 30000 
0.40000 
0 .50000 
0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.0 

0.10000 
0.20000 
0.30000 
0.40000 
0 • 50 0 0 0 
0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 

0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.50000 


PERIOD 

(MINUTES) 

191 . 12550 

1° 1.06447 

190 .95935 

191 . 29549 

191.29179 

191 .28008 

191.25790 

191 • 22000 

191 . 15468 

191.42380 

191.42278 

191.41936 

191.41302 

191 .40205 

191 . 38313 

191.56769 

191.56956 

191 ,57547 

191.58670 

1 91 . 60585 

191.63881 

191.721 86 

191. 72690 

191.74272 

191.77277 

191.82422 

191.91246 

191.87968 

191.88789 

191.91393 

191.96323 

192.04747 

192.19211 

192.03316 

192.04446 

192.08040 

192.14827 

192. 26445 

192. 46364 

192.17395 

192. 18810 

192.23303 

192.31 802 

192.46320 

192. 71230 


(e.r.) 

1 .72335 

1.72300 
1.72239 
1. 72440 
1.72438 
1.72431 
1.72419 
1.72399 
1 .72363 
1.72518 
1 • 72518 
1.72517 
1.72514 
1.72510 
1 .72502 
1.72603 
1.72605 
1.72609 
1.72617 
1 .72631 
1 .72654 
1.72692 
1 • 72695 
1.72705 
1.72724 
1.72756 
1.72812 
1 • 72780 
1.72785 

1.72301 
1.72831 
1 .72882 
1.72970 
1.72865 
1.72871 
1.72893 
1.72933 
1 .73002 
1.73121 
1.72941 
1.72949 
1.72976 
1 .73026 
1.731 1 1 
1.73258 


n 

(REVS./DAY) 

7.53432 

7.53672 

7.54C87 

7.52762 

7.52777 

7.52823 

7.52910 

7.53059 

7.53317 

7.52258 

7.52262 

7.52275 

7.52300 

7.52343 

7.52417 

7.51692 

7.51685 

7.51662 

7. 51618 

7.51543 

7.51414 

7.51088 

7.51068 

7.51006 

7.50889 

7.50687 

7.50342 

7.50470 

7.50438 

7.50336 

7.50144 

7.49815 

7.49250 

7.49870 

7.49826 

7.49686 

7.49421 

7.48968 

7.48193 

7.49321 

7.49266 

7.49091 

7.48760 

7.48195 

7.47228 
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S = 7.5 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

150. 00C00 

0.0 

102. 20370 

1.73005 

7.48854 

150. 00000 

0. 10000 

192.310 24 

1.73015 

7.48790 

150.00000 

0.20000 

192.36288 

1 .730 46 

7.48585 

150.000 00 

0.30000 

192.46233 

1.73103 

7.48198 

150.00000 

0 .40000 

192. 63225 

1 .73203 

7.47538 

150.00000 

0 . 50 0 0 0 

192.92352 

1.73372 

7.46410 
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S = 8.0 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

Si .0 

0.0 

178. 86508 

1 .64840 

8. 05076 

0*0 

0. 10000 

178. 851 88 

1 .64831 

8.05135 

€ ,0 

0 . 20000 

178. 81 CC4 

1 .64804 

8 .05324 

0.0 

0.30000 

178,73061 

1.64752 

8.05682 

0.0 

0.4C000 

178.59450 

1 . 64664 

8.06296 

0.0 

0.50000 

178.35980 

1.64511 

8. 07357 

10 .00000 

C.O 

178.87004 

1 , 64844 

8.05054 

10.00000 

0 . 10 0 00 

178. 85704 

1 .64336 

8.05112 

10.00000 

0.20000 

178.81 543 

1 . 64809 

8.05300 

1 0. GGCGO 

0.30000 

178. 73668 

1.64758 

8.05654 

10.00000 

0.40000 

178.60162 

1 .64670 

8.06264 

10 .00000 

0.50000 

178.36879 

1.64519 

8. 07316 

20.00000 

C.O 

178. 88562 

1 .64858 

8.04984 

20.00000 

0.10000 

1 78. 87286 

1 .64850 

8.0 5041 

20. OOCOO 

0. 20 000 

178.83229 

1 .64824 

8.05224 

20.00000 

0.30000 

178.75542 

1 . 64774 

8.05570 

20.* OOCOO 

0.40000 

178.62378 

1 . 64689 

8. 06164 

20.00000 

C. 50000 

178,39661 

1.64543 

8. 07190 

30.00000 

0 .0 

178.91325 

1.64882 

8.04859 

30. 00000 

0.10000 

178.901 20 

1.64874 

6.04914 

30.00000 

0.20000 

178.86241 

1.64349 

8. 05C88 

30.00000 

C. 30000 

179.78899 

1 .64802 

8.05419 

.30.00000 

0.40000 

‘178.66 3 24 

1 .64722 

8.05986 

30. OOCOO 

0 .50 0 00 

178. 44633 

1.64584 

8.06965 

40. 00000 

0.0 

178.95557 

1 . 64916 

8.04669 

40.00000 

0.10000 

178 .94426 

1 .64909 

8. 04720 

40.00000 

0.20000 

178.90629 

1 • 64886 

8. 04882 

40.00000 

0.30000 

178.84018 

1 .64843 

8.05188 

4C .0-0000 

0.40000' 

178.72333 

1 .64769 

8 .05715 

40, 00000 

0 . 50 0 00 

178. 52202 

1.64643 

8.06623 

50. OOCOO 

0.0 

179.01495 

1 .64961 

8.04402 

50.00000 

0.10000 

1 79.00496 

1 • 64955 

.8.04447 

50.00000 

0.20000 

178.97285 

1.649 35 

8. 04591 

50.00000 

0.30000 

178. 91 1 99 

1,64897 

8.04865 

50 .00000 

0.40000 

1 78. 8D789 

1.64832 

8.05334 

50.00000 

0.50000- 

178.6284 2 

1 .64721 

6.06143 

60. 00000 

0.0 

179.09395 

1 .65017 

8.04047 

60.00000 

G. 10000 

179.08548 

1 .65012 

8.04085 

60.00000 

0.20000 

179.05853 

I ,64996 

8. C42C6 

60.00000 

0.30000 

179.00752 

1.64965 

8.04435 

6C.C0G00 

0.40000 

178.92010 

1 . 64912 

8.04828 

60. 00000 

0.50000 

178.76956 

1.64820 

8.05506 

70.00000 

0.0 

179. 19394 

1 . 65085 

8.03599 

70 .00000. 

0.10000 

179.18752 

1 .65082 

8. 03627 

70.00000 

0.20000 

179.16705 

1 .65069 

8.03719 
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S = 8.0 RE VS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

70.150000 

0.30000 

179.12837 

1 .65047 

8.03893 

70.00000 

0 .40000 

179 . C 6212 

1 • 65007 

8.04190 

70.00000 

0.50000 

178.94801 

1.64940 

8.04703 

80.00000 

0.0 

179.31497 

1.65164 

8.03056 

80.00000 

0.10000 

179.31104 

1.65162 

8. 03074 

80.00000 

6. 20 0 00 

179. 29845 

1.65155 

8.03130 

80.00000 

0.30000 

179. 27466 

1.65141 

8 .03237 

80. 00000 

0.40000 

179. 23392 

1.65119 

8.03419 

80.00000 

0.50000 

179. 16380 

1.65079 

8.03734 

90.00000 

0.0 

179.45544 

1.65252 

8.02428 

90 .00000 

0.10000 

179.45433 

1.65251 

8. 02433 

90.00000 

0 • 20 0 0 0 

179. 45090 

1 . 65250 

P .02448 

90.00000 

0.30000 

179. 44431 

1 .65247 

8.02477 

90. 00000 

0.40000 

179.43318 

1.65243 

8.02527 

90.00000 

0.50000 

179.41393 

1.65235 

8.02613 

100.00000 

0.0 

179.61165 

1.65346 

8.01730 

IOC . 00000 

0.10000 

179.61378 

1.65348 

8. 01720 

100.00000 

0.20000 

179. 62039 

1 • 65352 

8.01691 

100.00000 

0.30000 

1 79. 63297 

1.65361 

8 .0 1635 

100 . 0 CC 0 C 

0 .40000 

179.65454 

1 . 65377 

8.01538 

100.00000 

0.50000 

179.69151 

1 . 654 C 3 

8.01373 

110.00000 

0.0 

179.778 14 

1.65444 

8. 00987 

110.00000 

0 . 1 G 0 C 0 

179,78362 

1.68447 

8.00963 

110.00000 

0.20000 

179. 80099 

1.65459 

8 . C 0885 

11 C . 00000 

0 • 39 0 C 0 

179. 83388 

1.65480 

8 .00739 

110.00000 

0.40000 

179.89017 

1.65516 

8.00488 

110.00000 

0.50000 

179.98682 

1 .65578 

8.00059 

120.00000 

0.0 

179.94760 

1.65541 

8.00233 

12 G . 00000 

0.10000 

179, 95653 

1.65547 

8.00193 

120 . 00 C 00 

0.20000 

179. 98485 

1 • 65564 

8 . C 0 C 67 

120.00000 

0.30000 

180. 03835 

1.65598 

7.99830 

120. 00000 

0.40000 

180 • 12987 

1.65654 

7.99423 

120.00000 

0.50000 

180.28702 

1 • 65752 

7.98726 

130 .00000 

0.0 

180.11138 

1.65634 

7. 99503 

130.00000 

0 . 10 GC 0 

18 G . 12404 

1.65641 

7.99449 

130.00000 

0.20000 

180. 16298 

1.65665 

7.99276 

130. 00000 

0.30000 

180.23642 

1.65710 

7.98951 

130. 00000 

0.40000 

180 • 36192 

1 • 65786 

7.98395 

130.00000 

0.50000 

180.57727 

1 .65917 

7.97443 

140.00000 

0.0' 

180.26201 

1.65718 

7 . 98837 

140.00000 

0.10000 

180.27724 

1 .65727 

7.98770 

140.00000 

0.20000 

1 80. 32571 

1 .65756 

7.98555 

140.00000 

0.30000 

180.41736 

1.65811 

7,98149 

140.00000 

0.40000 

180.57391 

1.65905 

7.97457 

140.00000 

0. 50000 

180.84227 

1.66066 

7.96274 
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S= 8.0 REVS. /DAY 


I 

(DEGREES) 

150.00000 
150.00000 
150.00000 
150. 00000 
150.00000 
150.00000 


TABLE 2 (Continued) 


PERIOD a 

(MINUTES) (e.r.) 


0.0 1 BO .389 48 
0.10000 180.40727 
0.20000 180*46394 
0.30000 180.57094 
0.490C0 180.75368 
0.50000 181 .06689 


1.65788 
1 .65798 
1.65832 
1.65896 
1.66005 
1.66192 


n 

(REVS. /DAY) 

7.98273 

7,98194 

7.97943 

7.97470 

7.96664 

7.95286 
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S= 8.5 REVS. /DAY TABLE 2 (Continued) 


I 


PERIOD 


a 

n 

(DEGREES) 

S 

(MINUTES) 


(e.r.) 

(REVS./DAY) 

0.0 

0 .0 

168.23726 

1 

.58241 

8.55934 

0.0 

o.ioooo 

168.22260 

1 

• 58231 

8.56008 

0.0 

0.20000 

168.17622 

1 

. 08 2 0 1 

8. 56245 

0 .0 

0.30000 

168.08830 

1 

. 58142 

8. 56693 

0 .0 

0.40000 

167.93750 

1 

.53043 

8.57462 

iO. 00000 

0.0 

168.24316 

1 

• 58246 

8.559C4 

10.00000 

0. 10C00 

168.22868 

1 

• 58237 

8.55978 

1 0. 00000 

0.20000 

168. 18263 

1 

. 58206 

8.56212 

10<»00000 

■0.30000 

1 68.09549 

1 

.58149 

8. 56656 

10 .00000 

0.40000 

167.94595 

1 

.580 50 

8. 57419 

20.00000 

0.0 

168. 26155 

1 

.58262 

8.55810 

20.00000 

0 • 10000 

168. 24744 

1 

.58253 

8.55882 

20* 0000 C 

0.20000 

168. 20265 

1 

.58224 

8.561 10 

20. 00000 

0.30000 

168. 11775 

1 

. 58168 

8.56542 

20.00000 

0.400C0 

167.97215 

1 

.58072 

8.57285 

30.00000 

0.0 

168.29391 

1 

.58290 

8. 55646 

3C. 00000 

0 . 10000 

168. 28056 

1 

.58281 

8.55714 

30.0000 0 

0.20000 

168. 23785 

1 

. 53253 

8.55931 

30. 00000 

0.30000 

168. 15695 

J. 

• 58200 

8.56343 

30 .00000 

0. 40000 

168.01830 

1 

.58110 

3.57049 

40.00000 

0.0 

166.34261 

1 

.58328 

8. 55398 

40.00000 

0.10000 

168.33020 

1 

.58320 

8.55461 

40.00000 

0.200 bo 

168. 29065 

1 

. 58295 

8.55662 

40.00000 

C. 30000 

168.21585 

1 

.58247 

8.56043 

40. 00000 

C .4000 0 

168.08762 

1 

• 581 65 

8 .56596 

50.00000 

0.0 

168.41006 

1 

.58380 

8.55056 

50 .00000 

o.iocoo • 

168.39911 

1 

• 53373 

8.55111 

50 .00000 

0.20000 

168. 36401 

1 

.58350 

8.55290 

50.00000 

0.30000 

1 68. 29759 

1 

• 58308 

8.55627 

50.00000 

0.40000 

168.1 8365 

1 

. 58236 

8.56207 

60. 00000 

0.0 

168.49857 

1 

. 58443 

8.54607 

60.00000 

0. 10000 

168.48941 

1 

• 53438 

8.54653 

60.00000 

0.20000 

168.46014 

1 

.53420 

8.54802 

60.00000 

0.30000 

168.40459 

1 

.58385 

8.55084 

60.00000 

0 • 40 0 C 0 

168. 30959 

1 

.58326 

8 .55566 

70. 00000 

0.0 

168.60933 

1 

.58520 

8.54045 

70. 00000 

0.10000 

168 . 60 240 

1 

• 58515 

8.54030 

70.00000 

0.20000 

168.58032 

1 

.53502 

8.541 92 

70.00000 

0. 30000 

168.53856 

1 

• 58477 

8.54404 

70.00000 

0.40000 

168. 46690 

1 

.58434 

8.54767 

80.00000 

0.0 

168.74217 

1 

.58607 

8 .53373 

80.00000 

0.10000 

168,73790 

1 

. 586C5 

8.53395 

80.00000 

0.20000 

168.72447 

1 

• 58597 

8.53462 

80.00000 

0.30000 

168.69904 

1 

.58583 

8.53591 

80.00000 

0.40000 

168.65547 

1 

.58558 

8,53812 
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S= 8.5 REVS. /DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

90,00000 

0 • G 

168; 89497 

1.58705 

8.52601 

90.00000 

0.10000 

168. 89384 

1.58704 

8.52606 

90. 00000 

0.20000 

168.89035 

1 . 58703 

8.526 24 

90.00000 

0.30000 

168. 88367 

1.58700 

8. 52658 

90 .00000 

0.40000 

168.87228 

1 .53696 

8.52715 

100 .oocpo 

0.0 

169. 06386 

1.58809 

8.51749 

100.00000 

0. 10000 

169.06616 

1.58810 

8.51737 

ICC. 00000 

0.20000 

169.07353 

1. 58816 

8.51700 

100.00000 

0.30000 

169.08755 

1.58826 

8.51630 

100.00000 

0.40000 

169.1 1154 

1 • 58843 

8,51509 

110 .00000 

0.0 

169.24274 

1.58916 

8.50849 

110.00000 

0.10000 

169. 24873 

1.58920 

8.50819 

110 .0000 <0 

0.20000 

1-69. 26765 

1 .58933 

8 « 5 0724 

lie .00000 

0.30000 

169.30345 

1 .58956 

6.50544 

110.00000 

0.40000 

169. 36473 

1.58996 

8 . 50 236 

120.00000 

0 .0 

169. 42413 

1 .59023 

8.49938 

120.00000 

0. 1000G 

169.43372 

1.59029 

8.49890 

120.00000 

0.20000 

169.46437 

1 • 59048 

8.49736 

120.00000 

0.30000 

•169.52223 

1 . 590 85 

8.49446 

120,00000 

0 .40000 

169.62117 

1. 59148 

8.48951 

130,00000 

0.0 

169.59926 

1.59124 

8.49060 

130.00000. 

0. 10OCC 

169.61235 

1. 591 32 

8,48995 

130. 00000 

0.20000 

169.65421 

1.59158 

8,48785 

130.00000 

0.30000 

169.73331 

1 . 59208 

8.48390 

130 .00000 

0.40000 

169. 86845 

1.59291 

8.47715 

140.00000 

0.0 

169.75890 

1.59215 

8.48262 

140.00000 

0 • 10 000 

169.77524 

1 • 59225 

8,48180 

140.00000 

0.20000 

169.82729 

1. 59257 

8.47920 

140.00000 

0. 30000 

169.92572 

1 • 59318 

8.47429 

140.00000 

0*40000 

170.09367 

1.59421 

8.46592 

150.00000 

0.0 

169.89413 

1.59292 

8.4758* 

150.00000 

0 • 10000 

169.91322 

1 .59303 

8.47491 

150.00000 

0 • 20 0 0 0 

169,97392 

1 • 59340 

8.47189 

150. 00000 

0.30000 

170.08853 

1.59410 

8.466 18 

1.50.00000 

0.40000 

170.28438 

1.59529 

8. 45644 


74 



S = 9.0 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

0 .0 

0 .0 

158. 78081 

1.52252 

9.06911 

0.0 

0 .10000 

158.76470 

1 . 52241 

9.C700 2 

0. 0 

0.20000 

158.71378 

1. 52207 

9,07294 

0.0 

O'. 30000 

158.61705 

1 . 521 42 

9.07847 

0 .0 

0.40000 

158.45 1 10 

1, • 520 30 

9. 08798 

10.00CGC 

0.0 

158.78773 

1. 52258 

9.06871 

10.00000 

0. 10000 

158. 77190 

1 • 52247 

9.0 6961 

10.00000 

0 • 200 OC 

158.72131 

1 . 52213 

9.07250 

1 0. 00000 

€ .30000 

158.62544 

1. 521 49 

9.07799 

10.00000 

0.40000 

158,46094 

1 • 52039 

9.08741 

20 .00000 

0.0 

158.80905 

1.52276 

9. 05749 

20.00000 

0. 10000 

158. 79364 

1 .52266 

9.06837 

20.00000 

C .20000 

158. 74443 

1 . 52233 

9.07113 

20. 00000 

0.30000 

158.651 20 

1. 521 71 

9.07651 

20.00000 

0.40000 

158.49132 

1 • 52C64 

9.03567 

30.00000 

0.0 

158.84628 

1.52307 

9.06537 

30.00000 

G. lOOCO 

158.83165 

1 • 52297 

9 .06620 

3C.00CQ0 

0. 20000 

158.78482 

1.52266 

9.06888 

30.00000 

0,30000 

158.69632 

1.52208 

9.07393 

30. 00000 

0.40000 

158.54439 

1. 521 07 

9.08263 

40.00000 

c.o 

158.90158 

1.52351 

9.06221 

40 .00000 

0.10000 

158.88805 

1.52342 

9. 06298 

40.00000 

0 • 20 0 0 0 

158. 84499 

1,52314 

9.06544 

40.00000 

0.30000 

158.76326 

1.52260 

5.0 70 11 

40.00000 

C .40000 

158. 62323 

1 .52169 

9 • C 78 12 

50. 00000 

0.0 

158.97742 

1.524C9 

9.05789 

50.G0C00 

0. 10000 

158.96552 

1 . 52401 

9.05857 

50.00000 

0.20000 

158.92735 

1 • 52376 

9. 06074 

50.00000 

0.30000 

158'. 85510 

1. 52330 

9.06486 

50.00000 

0.40000 

158.731 25 

1 .52250 

9.07194 

60. COO 00 

0 .0 

159.07576 

1 . 52480 

9.05229 

60. COOOO 

0.10000 

159.06584 

1.52474 

9.05285 

60.00000 

0.20000 

159.03407 

1 .52454 

9.05466 

60.00000 

0.30000 

158.97400 

1.52416 

9. 05808 

60.00000 

0.40000 

158. 87109 

1 • 52351 

9.06395 

70.00000 

0.0 

159.1 9757 

1 • 52565 

9.04536 

70.00000 

0.10000 

159. 19012 

1.52561 

9. C4579 

70. 00000 

0 . 20 000 

159. 16634 

1 • 52546 

9.04714 

70.00000 

0.30000 

159.12140 

1 . 52518 

5. 04969 

70.00000 

0.40000 

159 .04427 

1.52471 

9.05408 

80.00000 

0 .0 

159. 34241 

1 .52662 

9.0 3714 

80.00000 

0 • 10000 

159. 33786 

1 . 52 66 0 

9.03740 

80. 00000 

0.20000 

159.32358 

1 • 52651 

9.03821 

80.00000 

0.30000 

159. 29643 

1 . 52635 

9.03975 

80 .00000 

0. 40000 

159.24995 

1 . 52608 

9. 04239 
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S = 9.0 REVS. /DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r ) 

n 

(REVS. /DAY) 

90 

•00000 

0.0 

159.50786 

1.52770 

9.02777 

5C 

.00000 

0.10000 

159.5C674 

1 • 52769 

9.02783 

90 

.00000 

0 .20000 

159.50316 

1 • 52768 

9 .02803 

90 

. oocoo 

0.30000 

159.49629 

1. 52765 

9.02842 

90 

. 00000 

0.40000 

159.48465 

1. 52760 

9. 02908 

100 

.oocoo 

0.0 

159.68959 

1 .52884 

9.01749 

100 

.00000 

0. 10000 

159.69215 

1 • 52886 

9. 01 735 

100 

.00000 

0 • 20 0 00 

159.70027 

1 • 52892 

9.0 1689 

ICO 

.00000 

0. 30000 

159.71568 

1 . 52903 

9.01602 

100 

. oocoo 

0. 40000 

159.74213 

1.52922 

9.01453 

110 

.00000 

c.o 

159.88115 

1.53001 

9. C 0669 

110 

.00000 

0.10000 

159. 88756 

1 .5300 6 

9.00633 

110 

.00000 

0.20000 

159. 90810 

1 .53019 

9.00517 

1 1 0 

.00000 

0.30000 

159. 94637 

1 • 53045 

9 .00299 

110 

• oocoo 

0.40000 

160.01321 

1.53089 

8.99926 

120 

.00000 

0.0 

16C .07458 

1.53118 

8.99581 

120 

• 00000 

0,10000 

160.08485 

1.53124 

8.99523 

120 

.00 00 0 

0.20000 

160.11783 

1 • 53146 

8. 99338 

120 

.00000 

0.30000 

160.18013 

1 .53186 

8.98988 

120 

• oocoo 

0 .40000 

160.28653 

1 . 532 54 

8.98391 

13 0 

. 00000 

0 .0 

160.26068 

1.53228 

8.98536 

130 

• oocoo 

C. 10000 

160.27480 

3 .53237 

8.98457 

130 

• oocoo 

0.20000 

160.31966 

i. 53265 

8. 98205 

130 

.00 00 0 

0. 30000 

160.40450 

1.53319 

8.97730 

130 

.00000 

0.40000 

160.54930 

1.53411 

8.96921 

140 

•oocoo 

0.0 

160.42990 

1 .53327 

8.97588 

140 

• 00000 

0.10000 

160.44737 

1.53337 

8.97491 

140 

• 000 0 0 

0.20000 

160.50310 

1 • 53372 

8. 97179 

140 

.00000 

0.30000 

160.60829 

1. 53438 

8. 96591 

140 

.00000 

0.40000 

160.78795 

1 . 53551 

8.95589 

150 

• 00000 

0 .0 

160. 57303 

1.53409 

8.96788 

150 

. 00000 

0.10000 

160 .59331 

1.53422 

8.96675 

1 50 

.00000 

0.20000 

160 .658 11 

1.53462 

8.96313 

150 

.00000 

0.30000 

160.78050 

1 . 53538 

8. 95631 

150 

•ooooo 

0.40000 

160. 98946 

1.53668 

8. 94468 
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S = 9.5 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0 • 0 

O.a 

150. 310?c 

1.46785 

9.58016 

0.0 

0 . lOOOO 

15C .20314 

1.46773 

9.58127 

0.0 

0.20000 

150.23734 

1 . 46735 

9.58433 

0 .0 

0.30000 

150. 131 53 

1 .46663 

9.59159 

0.0 

G.40000 

149. 95007 

1 .46539 

9 .60320' 

10.00000 

0.0 

150.31865 

1.46792 

9,57965 

1 0. 00000 

0.10000 

150 .30 1 27 

1 . 46780 

9,58076 

10.00000 

C. 20000 

150.24507 

1.46743 

9.58428 

10.00000 

0.30000 

150.14120 

1.46671 

9.59097 

10.00000 

0 .4C000 

149. 961 38 

1 .46549 

9.60247 

20.00000 

0.0 

150. 34296 

1.46813 

9.578 10 

20 . 00000 

G • 10000 

150. 32610 

1.46801 

9.57917 

20. GO COG 

0.20000 

150 . 27243 

1.46765 

9.58260 

20. COOOO 

0.30000 

15C, 17065 

1.46696 

9.58909 

20.0000 0 

0, 40 0 CO 

149.99611 

1.46578 

9.60025 

3 0. 000 0 0 

0.0 

150.38515 

1.46848 

9.57541 

30.00000 

0 • 1 0 0 G 0 

150. 36914 

1 .46837 

9.57643 

30. 00000 

O.2OO0O 

150 . 31831 

1.46803 

9.57967 

30.00000 

0.30000 

150.22183 

1 • 46 738 

9.58592 

30.00000 

0.40000 

15C .05629 

1.46626 

9.59640 

40 .00000 

0.0 

1 5 0. 44 730 

1.46897 

9. 571 46 

40.00000 

0. 10000 

150 .43266 

1.46887 

9.57239 

4C .00000 

c . 20 0 00 

150.38585 

1.46856 

9.57537 

40 .0000 0 

0. 30000 

150.2Q707 

1.46797 

9.58102 

40 ,00000 

0.40000 

150 . 14496 

1 .46696 

9.59073 

50.00000 

c.o 

150 .53169 

1 • 46962 

9. 56609 

50.00000 

0. 1 0 000 

150.51877 

1.46953 

9.56691 

50 .00000 

0.20000 

150.47752 

1 .46926 

9.56954 

50.00030 

0.30000 

150. 39928 

1 .46875 

9.57451 

50. 00000 

0.40000 

150.26523 

1 .46787 

9.58305 

60. OC03O 

C . v 

150.64006 

1 . 47041 

9.55921 

60.00000 

0.1OOOO 

150.62936 

1.47034 

9.55989 

60 .00000 

0.20000 

15C. 59521 

1.47012 

9. 56206 

60.00000 

0.30000 

150.53050 

1.46971 

9. 56617 

60. OOOOO 

0 • 40000 

150. 41957 

1 .46899 

9.57322 

70.00000 

0.0 

150.77325 

1.47135 

9.55077 

70.00000 

0.10000 

150 .76529 

1 .47130 

9.55127 

70 .00000 

0.2G000 

1 50.73978 

1.47114 

9.55289 

70 .00000 

0. 30000 

150.69150 

1.47084 

9. 55595 

70.00000 

0.40000 

150.60892 

1 .47032 

9.56119 

80.00000 

0 . c 

150. 93033 

1.47242 

9.54083 

80.00000 

0. 10000 

150.92561 

1.47239 

9.54112 

80. OOCO0 

0.20000 

150.91039 

1.47230 

9.54209 

80 .00000 

0. 30000 

150.88153 

1.47213 

9. 54391 

8C .0OC0O 

0.40000 

15C .83205 

1 .47183 

9.54704 
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9.5 REVS./DAY 

TABLE 2 (Continued) 


I 


PERIOD 

a 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

90.00000 

0.0 

151.1 0870 

1 .47360 

90. O0OO 0 

0 • IOC 00 

151 • 10759 

1 . 47359 

90. 00000 

0.20000 

152 . 10391 

1.47358 

9C. 00000 

0.30000 

151.09697 

1 . 47355 

90 .000 00 

0.40000 

151.08507 

1.47350 

lop.ooodo 

0.0 

151.30351 

1.47485 

100.00000 

0 • 10000 

151 .30634 

1.47487 

100.00000 

0.20000 

15! .31525 

1 ,47493 

100.00000 

0.300C0 

151 . 33220 

1.47506 

100.00000 

C. 40000 

151,36105 

1.47527 

1 10 .00000 

0.0 

151,50793 

1.47613 

110. 00 000 

0. 10 000 

151,51486 

1.47617 

1 10.00000 

0.200C0 

151 . 63703 

1 .47632 

110.00000 

0. 300 00 

1.51,578 80 

1 . 47660 

110.00000 

0.40000 

151.65028 

1 .4 7709 

120.00000 

0.0 

151.71353 

1.47739 

120.00000 

0. 10000 

151,72466 

1.47746 

120.00000 

0. 200 CO 

151.75993 

1.47769 

120.00000 

0 • 30 ^ 0 0 

151. 82669 

1.47813 

120.00000 

0.40000 

151,94078 

1.47888 

130. 00000 

0.0 

15 1 ,910 83 

1.47858 

1 30 • CO 00 0 

0.10000 

151 . 92589 

1.47868 

130,00000 

0,20000 

151.97383 

1 .47899 

13C. 00000 

0.30000 

152. 06439 

1 .47957 

130.00000 

0 .40000 

152.21907 

1.48057 

140. GCGGO 

0.0 

152. 08972 

1 . 47964 

140.-00000 

0.10000 

152. 10838 

1 .47976 

140.00000 

0.20000 

152.16771 

1.48014 

140.0000 0 

0.30000 

152.27983 

1 .48086 

140.00000 

0 ,40000 

152.471 15 

1 .48208 

150.00000 

0 .0 

152.24072 

1,48053 

150. 00000 

0.10000 

152.26230 

1 .48067 

1 50. 00000 

0.20000 

152.33128 

1.481 1 1 

150.00000 

0.3000C 

152.461 46 

1.48193 

150.00000 

0 . 40 0 00 

152.68369 

1.48334 


(REVS./DAY) 

9.52956 
9.52963 
9.52987 
9.53030 
9. 531 05 
9.51729 
9.51712 
9. 51656 
9 .5 1549 
9. 51368 
9.50445 
9.50402 
9.50263 
9.50001 
9.49553 
9.49157 
9.49088 
9.48867 
9.48450 
9.47738 
9,47925 
9.47830 
9.47532 
9.46967 
9.46005 
9.46809 
9.46693 
9.46324 
9.45627 
9. 44441 
9.45870 
9.45736 
9.45308 
9.44501 
9.43126 
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S =10.0 RE VS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

0.0 
0 .0 
C .0 
0.0 
c.c 

10.00000 
1 0 .00000 
1 0 . 000 G 0 
1 0. OCCOQ 

10.00000 

20.00000 
20 . 00 00 0 
2 C .00000 

20. 00000 

20.00000 

30.00000 

30.00000 

30.00000 

30.00000 

30.00000 

40. 00000 

40.00000 

40 .00000 
40.40000 
4C .00000 

50. 00000 

50.00000 

50.00000 

50.00000 

50.00000 
6C. 00000 
60. OOOOC 

60.00000 

6C .00000 

60.00000 

70.00000 
70. COO 00 

70.00000 

70.00000 

70.00000 
8G.U0QQ0 

80.00000 

80.00000 

60. 00000 
8C.C0000 


e 

0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.0 

0.13000 
0.20000 
0 .33000 
0.40000 
0.0 

0.10000 
0 .20000 
0.30000 
0.40000 
0.0 

0.10000 
0.20000 
C .30000 
0.40000 
0.0 

0 . 10000 
0.20000 
0.30030 
0.40000 
0.0 

0. 100CC 
0 . 20000 
0.30000 
0.40000 
0 .0 

0.10000 
0.2000C 
0. 30000 
0.40000 
0.0 

0.10000 

0.20000 

0.30000 

0.40000 

0.0 

0. 1000G 
0.20000 
0.30000 
0.40000 


PERIOD 

(MINUTES) 

142.67863 

142.65965 

142,59895 

142. 48384 

142.28627 

142.68764 

142. 66879 

142. 60872 

142. 49471 

142.299 10 

142,71510 

142. 69688 

142. 63850 

142.52800 

142. 33839 

142.76244 

142,74515 

142. 68994 

142.58543 

142. 40593 

142.83170 

142. 81578 

142. 76518 

14 2.6 6® 3 1 

142. 50471 

142.92482 

142.91087 

16-2.86646 

142.78214 

142 . 63763 

1 43.04355 

143.03207 

142.99535 

142.92584 

142. 80670 

143.1 8828 

143. 17981 

143.15259 

143.10098 

143.01273 

143.35803 

143.35289 

143. 33679 

143.30615 

143.25377 


(e.r ) 

1.41771 
1.41758 
1.41716 
1 .41636 
1 .41499 
1.41779 
1 .41766 
1 .41 724 
1 . 41 645 
1.41510 
1.41 802 
1 .41789 
1 .41749 
1.41673 
1.41543 
1.41841 
1 .41829 
1.41791 
1 .41720 
1 ,41597 
1.41 896 
1.41885 
1.41851 
1 .41786 
1.41675 
1 .41968 
1 .41 958 
1 .41929 
1.41873 
1 .41776 
1.42056 
1.42048 
1 .42024 
1.41978 
1 .41900 
1 .42159 
1.42154 
1,42136 
1.42103 
1 .42046 
1.42276 
1 .42273 
1.42263 
1.42245 
1.42212 


n 

(REVS./DAY) 

1 0.C9261 
10.09395 
1 0.09825 
10.10641 
1C . 120 44 
1C. 09197 
10.09331 
1 0.09756 
10.10564 
10. 11953 
1 0. 09003 
10.09132 
1C .09545 
1C .10328 
1C . 1 1674 
1 0.03669 
10.08791 
10.09181 
1C .0 99 21 
10. 11194 
1 C. 08 180 
10.08292 
10.08649 
10,09327 
1C . 10493 
10.07523 
1 C .07621 
10.07934 
10.08529 
10.09551 
1 0.06686 
10.06767 
1 0.07026 
1 0.07515 
10.08356 
10.05669 
10.05728 
10 .059 20 
1 0. 062 82 
1 0. 06903 
10.04478 
1C .04514 
10,04627 
1 0.04842 
1 0.05209 
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S= 10.0 RE VS. /DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

( e . r .) 

(REVS. /DAY) 

90.00000 

0.0 

143.54951 

1.42405 

10.03138 

90.00000 

0. 10000 

143.54831 

1.42404 

10.03147 

90.00000 

0.20000 

143. 54463 

1.42403 

1 C .03172 

90.00000 

0.30000 

143.53752 

1.42400 

10.03222 

90.00000 

0.40000 

143. 52545 

1 . 42394 

10.03306 

100 • 00000 

0.0 

143.75758 

1 .42540 

1C. 01686 

100 .00000 

0. 10000 

143.76059 

1 .42543 

10.01 665 

100.00000 

0. 20000 

143.77034 

1 .42550 

10.01597 

100.00000 

0.30000 

143. 78874 

1 . 42564 

1 C .0 1469 

1 00.00000 

0 .40 0 CO 

14 3. 820 25 

1 • 42587 

10.01250 

UC. 00000 

0.0 

143.97501 

1 .42679 

10.001 74 

no.oocco 

c. ic’eoo 

143.98245 

1 . 42684 

1 C . 00122 

1 10 .00000 

0.20000 

144.00624 

1 .42701 

9.99957 

110.00000 

0.30000 

144. 051 1 0 

1 .42731 

9.99645 

110. 00000 

0 .40000 

144. 12788 

1 .42784 

9.991 13 

12 C . 00 C -00 

0.0 

144. 19302 

1 .42816 

9.98661 

120.00000 

0.10000 

144.20483 

1.42823 

9. 98580 

120 .00000 

0.20000 

144,24258 

1.42349 

9 . 98318 

12 C . 00000 

0.30000 

144.31389 

1.42896 

9. 97825 

120.00000 

C .40 000 

144. 43568 

1.42977 

9.96984 

130.00000 

0.0 

14 4, 40 1 54 

1 . 42944 

9.97219 

130. 00000 

0. 10000 

144.41754 

1 .42954 

9.97109 

1 30 . GO 00 0 

0 . 20 0 0 0 

144.46855 

1.42988 

9.96757 

13 C .00000 

0.30000 

144. 565 02 

1 .4 30 51 

9. 96092 

130.00000 

O . 4 OO 0 O 

144.72961 

1,43159 

9.94959 

140.00000 

0.0 

144 . 5901 8 

1 .43059 

9 .959 18 

140.00000 

0.10000 

144.60995 

1 .43071 

9.95782 

140.00000 

0.2000 0 

146.67295 

1.43112 

9.95348 

140.00000 

0 .30 0 00 

144. 79211 

1 .431 90 

9 ,94529 

140. 00000 

0.40000 

144.99524 

1.43321 

9.93136 

150.00000 

0.0 

144.74905 

1.43154 

9.94825 

15 C .00000 

0. 10000 

144.77200 

1.43169 

9 . 94667 

15 C . G 00 G 0 

0,20000 

144. 84517 

1 .43216 

9.94165 

150.00000 

O . 30 O 0 O 

144.93325 

1 . 43305 

9 .93218 

150.00000 

0.40000 

145 . 21 872 

1 • 43457 

9.91608 
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S =10.5 REVS./DAY TABLE 2 (Continued) 


I 

( DEGREES ) 

e 

PERIOD 

( MINUTES ) 

a 

(e.r.) 

n 

( REVS ./ DAY ) 

0.0 

0.0 

135.76494 

1.37151 

10.60657 

0 .0 

0 • 10000 

135.74431 

1 . 37136 

10.60818 

0.0 

0 . 20 0 0 0 

135, 67856 

1 .37090 

10.61332 

0.0 

0.30000 

135.55394 

1.37003 

10.62308 

1 0. 00000 

0.0 

135 .77495 

1.37159 

10.60579 

10.00000 

0 . 10000 

135.75458 

1 .37145 

10*60738 

10 .00000 

0.20000 

135.63944 

1.37099 

1 0. 61247 

10.00000 

0.30000 

135. 56609 

1 • 37013 

10.62212 

20.00000 

0.0 

135. 80560 

1, 371 85 

10.60339 

20. 00000 

0.10000 

135. 78590 

1.371 71 

10.60493 

20.00000 

0.20000 

135.72282 

1. 371 27 

10.60986 

20.00000 

0.30000 

135. 60332 

1 • 370 44 

10.61921 

30.00000 

0.0 

135.85823 

1 .37228 

10.59928 

30.00000 

0 . 10000 

135. 83957 

1 .37216 

1 0.60074 

30.00000 

0.20000 

135.78000 

1.37174 

10.60539 

30. 00000 

0. 30000 

135.66708 

1 • 37096 

10.61422 

40,00030 

0.0 

135,93466 

1 . 37290 

10.59332 

40,00000 

0 . 10000 

135.91763 

1.37278 

1 0.59465 

40.00000 

C • 200 00 

135. 86311 

1.37241 

10 . 5.9890 

40 , 0000-0 

0. 30000 

135, 75980 

1,371 70 

10.60697 

5 C . GQC 00 

0 ,0 

. 136 , 03637 

1.37369 

10.58537 

50.00000 

0.10000 

136.02190 

1.37359 

10.58653 

50.00000 

0 .. 2 Q 000 

135.97414 

1.37326 

10.59025 

50.00000 

0.30000 

135.88365 

1.37265 

l 0.59730 

60.00000 

0.0 

136,16620 

1 • 37465 

10*57531 

6 0. 00 00 0 

0.10000 

136,15387 

1 .37457 

10.57627 

60.00000 

0 .20000 

136.11459 

1. 37431 

10.57932 

60 . OOCOC 

0.30000 

136.040 21 

1. 37381 

10.58510 

70.00000 

0.0 

136. 32285 

1 .37579 

10.56316 

70.00000 

0.10000 

136.31369 

1. 37573 

10.56387 

70.00000 

0 • 20000 

136. 28467 

1.37554 

1 C .56612 

70.00000 

0. 30000 

136.22980 

1.37518 

10.57037 

80.00000 

0.0 

136.50526 

1 . 37706 

10.54904 

80.00000 

0.10000 

136.49995 

1.37703 

10.54945 

80.00000 

0.20000 

136.48282 

1.37693 

1 0.55078 

80.00000 

0.30000 

136.45047 

1 .37672 

10.55328 

90.00000 

0 .0 

136.71017 

1 .37846 

10.53323 

90.00000 

0 .10000 

136.70807 

1 • 37846 

10.5333 2 

90.00000 

0.20000 

136.70522 

1 . 37844 

10.53361 

90.00000 

0. 30000 

136.69801 

1.37841 

10.53417 

100.00000 

0.0 

136.93178 

1.37993 

1 0*51618 

100.00000 

0.10000 

136.935 03 

1.37996 

10.51593 

100.00000 

0.20000 

136.94557 

1.38003 

10.51513 

100.00000 

0 .30000 

136.96550 

1*38019 

10.51360 

110. 00000 

0.0 

137,16248 

1 . 381.43 

10.49850 
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S =^0.5 REVS. /DAY 
I 

(DEGREES) 

110*00000 

110 .occoo 

110.00000 

120.00000 

120.00000 

120. C&GOO 

120.00000 

130.00000 

130.00000 

130.00000 

130. 00000 

140.00000 

140.00000 
140. 00 COO 

140 .00000 

150.00000 

150.00000 

150.00000 

150.00000 


TABLE 2 (Continued) 


e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

0.10000 

137.17043 

1.38148 

1 0.49789 

0.20000 

137.19576 

1 . 38166 

1 0.49595 

0.30000 

137.24377 

1 • 38199 

10.49228 

0 .0 

137. 39288 

1 • 33290 

10.48089 

0.10000 

137. 405 47 

1.38298 

10.47993 

0.20000 

137.44562 

1 . 38325 

1 0.47687 

0.30000 

137.52155 

1 .38377 

10.47109 

0.0 

137.61270 

1.38428 

l'O. 4641 5 

0 .10000 

137.62975 

1.38439 

10 .46285 

0.20000 

137.68391 

1.38475 

10.45874 

0.30000 

137.78621 

1 . 38543 

1 0.45097 

0.0 

137.81120 

1.38551 

10.44908 

0.10000 

137.83217 

1 • 38564 

1 0.44749 

0.20000 

137.89894 

1 .38608 

10.44243 

0.30000 

138.02510 

1 • 33692 

10.43288 

0.0 

137.97810 

1 .38653 

10.43644 

0.10000 

138. C 0233 

1 .38669 

10 .43461 

0.20000 

138.07971 

1.38719 

10.42876 

0 .30000 

138.22575 

1.38815 

1 0 .41774 
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S = 11.0 REVS./DAY TABLE 2 (Continued) 


I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0.0 

0.0 

129.471 02 

1.32876 

11.12218 

0.0 

0. 10000 

12.9. 44 8 85 

1 . 32860 

1 1 . 12408 

0.0 

0 . 20 000 

12 «. 37790 

1 . 1281 C 

1 1 .130 19 

0.0 

0.30000 

129. 24352 

1.32714 

11.14176 

1C.CCC0C 

0.0 

129.48224 

1.32886 

1 1.12122 

10.00000 

0.10000 

129.46024 

1.32870 

11.12311 

10.00000 

C. 20000 

129.39005 

1 .32820 

11.12914 

1 0.00000 

0.30000 

129.25703 

1 .32726 

1 1.1 4059 

20.00000 

0.0 

129.51622 

1.32914 

11 .11830 

20. OGOOO 

0.10000 

129.49490 

1 • 32899 

11.12013 

2C .00000 

0. 200 CO 

129.42702 

1 .32851 

11.12596 

20 .00000 

0.30000 

1 2° • 298 28 

1 . 32760 

11.1 3704 

30.00000 

0 .0 

129. 57425 

1.32962 

11.11332 

3 0 .CO 00 0 

0*10000 

129.55414 

1.32948 

11.1 1504 

30. OOCOC 

0.20000 

129.49011 

1 • 32903 

1 1 .12054 

3C .OCOOO 

0.30000 

129.36874 

1 .3281 8 

11. 13097 

4O.OOC0O 

0.0 

129.65813 

1.33029 

11.10613 

40.00000 

0.10000 

129.63982 

1.330 17 

11. 10770 

40 .00000 

0.20000 

129.581 27 

1 .32976 

11.11272 

40. 00000 

0.30000 

129.47050 

1 .32899 

11.12222 

50.00000 

0.0 

129.76958 

1.33116 

11.09659 

50. 00000 

0.10000 

129.75357 

1.33105 

11.09796 

50 .00000 

0.2000C 

129.70239 

1.3307C 

11.10234 

50.00000 

0. 30000 

129.60558 

1.33003 

11 .11063 

6C.0QCD0 

0.0 

129. 9C971 

1 • 33222 

1 1 .03462 

60.00000 

0.10000 

129.89661 

1.33213 

11 .08574 

60. 00000 

0.20000 

129.85466 

1.33185 

1 1 .08932 

60.00000 

0.30000 

129.77531 

1 • 33131 

11 . C9610 

70.00000 

0.0 

130.C7.841 

1.33345 

11 • G7024 

70.00000 

0. 10000 

130.06883 

1.33339 

1 1.07106 

70.00000 

0.20000 

130. 03801 

1.33319 

1 1 .07368 

70.00000 

0.30000 

129.97963 

1. 33280 

11 .07866 

80.00000 

0.0 

130.27400 

1.33484 

1 1 .05363 

80.00000 

0.10000 

130.26836 

1.33481 

11. 0541 0 

80.00000 

0.20000 

130.25029 

1.33469 

11.05564 

80.00000 

0 .30000 

130.21614 

1 .33448 

1 1 .05854 

90.00000 

0.0 

130.49245 

1 .33635 

11 .03512 

90. 00000 

0.10000 

130.491 26 

1.33635 

1 1 .03522 

90.00000 

0.20000 

130 .48740 

1 .33633 

11.03555 

90.00000 

0.30000 

130.48012 

1.33630 

11.03616 

100.00000 

0.0 

130.72775 

1 .33794 

11 .0 1526 

100.00000 

0.10000 

130. 73 1 34 

1.33797 

11 .01496 

100. 00000 

0.20000 

130.74274 

1.33805 

11.01400 

100.00000 

0.30000 

130 .76421 

1.33822 

11.01219 

110.00000 

0.0 

130 .97179 

1.33955 

10.99473 
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S = 11.0 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

11C. OOOOO 

0.10000 

130.98035 

1.33961 

1C* 99402 

11 0 .oocoo 

0.20000 

131.00739 

1 .33980 

10.99175 

11 0.00000 

0 • 30 0 00 

131 . 05858 

1.34016 

10.98745 

120. OOCOO 

0.0 

131.21489 

1.34113 

10.97436 

120. OOCOO 

0.10000 

131.22824 

1.341 22 

10.97325 

120.00000 

0.20000 

131.27086 

1 . 341 51 

1 0.96968 

120.00000 

0.30000 

131 . 351 41 

1.34207 

1 0. 96296 

130.00000 

0.0 

131.44615 

1 .34260 

10.95506 

130.00000 

0. 10000 

131.46414 

1 . 34273 

1C. 95356 

130.00000 

0.20000 

131.52148 

1 . 34311 

10.94878 

130.00000 

0.30000 

131.62976 

1 . 34385 

10. 93977 

140. OOCOO 

0 .0 

131.65451 

1 .34392 

1C. 93772 

140.00000 

0 . 10000 

131.67668 

1.34407 

1C .93588 

140.00000 

0.20000 

131.74721 

1 • 34454 

10.93002 

140. OOOOO 

0.30000 

131.88048 

1 . 34543 

10.91898 

150.00000 

0.0 

131 .82947 

1.34501 

10.92320 

150.00000 

0.10000 

131.85506 

1 . 34518 

10. 921 08 

150 • C 000 0 

0.20000 

131.93663 

1 .34572 

10.91433 

150.00000 

0 . 30 0 0 Q 

132. 09071 

1.34675 

10.90160 
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S = 11.5 REVS./DAY TABLE 2 (Continued) 

I PERIOD 


(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

o 

• 

o 

0.0 

123.71620 

1 , 28906 

1 1 .63954 

0 • 0 

0.10000 

123.69232 

1 .28889 

11,64179 

0*0 

0.20 coo 

123.61613 

1 .23834 

11.64896 

o 

• 

o 

0.. 30 0 00 

123. 471 55 

1 .28730 

1 1 ,66260 

1 C. 0000 0 

0 .0 

123. 72352 

1.23917 

1 1 .63838 

10. G0G0G 

0. 10000 

123,70401 

1 .28900 

11 . 64060 

10.00000 

0.20000 

123.62958 

1.28346 

11.64770 

10.00000 

0.30000 

123.48663 

1 .23743 

1 1 .661 1 8 

20. O0CCO 

0 .0 

123. 76584 

1 ,23948 

1 1 .63487 

20. 00000 

0 • 10000 

123.74307 

1 . 23932 

11 . 63701 

2C. 00000 

0.20000 

123.67015 

1 .28880 

11 .64388 

20. 0000 0 

0.30000 

123.53200 

1 .28780 

1 1 • 65690 

30 .COG 00 

0.0 

123.82953 

1 • 29001 

11.62889 

30.00000 

0.10000 

123, 89795 

1.28986 

11.63092 

30.00000 

0 . 20 0 0 0 

123. 73940 

1 ,2893? 

11.6 37 36 

30.00000 

0.30000 

123*69928 

1 .28844 

1 i .64961 

40. OOCOO 

0 . 0 

123,92102 

1 . 29075 

11 .62030 

40 • 00000 

0 . 1 0 u 0 0 

123.90143 

2 .29061 

11 .62214 

40 .00000 

0 * 20 0 C C 

123. 83885 

1,29017 

11 .62801 

40.O0000 

0.30000 

123.72031 

1 .23933 

11 .63916 

50.00000 

O'.O 

124, C41 90 

1,29170 

1 1 .60898 

50 « 0000 0 

C . 1 0 0 0 0 

124,02486 

1 .291 58 

11.61057 

50. OOOOQ 

0.20000 

123.97034 

1.29120 

11.6 1568 

50. OOCOO 

0. 30 COO 

123. 86694 

1 . 290 47 

11. 6253 8 

60.00000 

0.0 

124.19313 

1.29285 - 

11. 59484 

60 .00000 

C . 1 o c o 0 

124.17918 

1 .29275 

11.59615 

6 0 .00000 

0 . 20 0 0 0 

124. 1 34 6 C 

1.29245 

1 1 .60031 

6 0. Cu 0 00 

0.30000 

124.05019 

1 . 291 86 

11 .60820 

TO. OOCOO 

0.0 

124.37427 

1.29419 

1 1 .57796 

70.00000 

0.10000 

124.36407 

1.29412 

11.57891 

70.00000 

0.20000 

124. 331 38 

1 .29390 

1 1 .581 95 

7 0 . 0000 0 

0 • 30 0 0 0 

124.26949 

1.29348 

1 1 ,58772 

8 C. 00 CO 0 

0 .0 

124.58311 

1 .29569 

11.55855 

8C • OOCOO 

o.ioooo 

124.57712 

1. 29565 

11.55910 

80 » OOCOO 

0.20 00 0 

124,55812 

1.29553 

1 1.56087 

80.00000 

0.30000 

124.52217 

1 .29530 

1 1.56421 

90 .CGOOO 

0.0 

124. 81543 

1.29732 

1 1 . 53703 

90 . OOCO 0 

O'. 10000 

124,81415 

1 ,29731 

11.53715 

9 0. 000 0 0 

0 . 20 0 0 0 

124.81030 

1 . 29730 

11,53751 

90. 00000 

0.30000 

124.80284 

1.29726 

11 .53820 

100*00000 

0.0 

125.C6461 

1.29903 

11.51405 

100 .00000 

0 * 10 000 

125.06845 

1. 29906 

11.51369 

100. CGOOO 

C. 20000 

125. 08069 

1,29915 

11.51257 

100.00000 

0 • 30000 

125.10371 

1.29933 

11 .51045 

11 G. cooed 

0.0 

125. 32225 

1 . 30075 

11 .49038 
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S =11.5 REVS. /DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 

c 

(MINUTES) 

(e.r ) 

(REVS./DAY) 

11 c. ocooo 

0.10000 

125.33124 

1 • 30082 

1 1 .48955 

lie. 00 000 • 

0. 20000 

12 5. 36 C 00 

1.30103 

1 1 . 4 86 92 

1 10 .00000 

0.30000 

125.4 1435 

1.30141 

1 1 .481 94 

120.00 COO 

0.0 

125. 5780C 

1 .30 244 

11 .46698 

120.00000 

0.10000 

125. 50213 

1 . 30254 

1 1 .46569 

120 . ooceo 

0 . 20 0 0 0 

125. 63733 

1 • 3C285 

1 1 .46156 

1 2C- .00000 

0.3000C 

125.72249 

1 • 30345 

1 1 .45380 

130 .00 COO 

O 

• 

o 

125. 82085 

1.30402 

11. 44484 

130.00000 

0.10000 

125.83984 

1 , 30 4 1 5 

11.44312 

1 30.00000 

0 . 20 0 0 0 

125. 90036 

1 .30 456 

1 1 .43762 

1 30 • 00 CO 0 

0.300 CO 

126. C 1472 

1 . 30535 

11.42724 

1 4 C .0000 0 

0.0 

126.03911 

1. 30542 

11.42502 

140.00000 

0.10000 

126, 06248 

1 .30558 

1 l .42291 

1.40* COO 0 0 

0 . 20 0 C 0 

126.13637 

1 . 30 608 

11.41617 

140.00000 

0 • 30 COO 

126.27716 

1 , 30 704 

1 I .40349 

15 0.000:0 0 

0.0 

126. 22212 

1 . 30658 

1 1 .40846 

1 50.00000 

0.10000 

126.24908 

1 • 30 6 76 

1 1.40602 

150. COO 00 

C. 2000C 

126.33493 

1 .307 34 

1 1 .39827 

150. ■.0000 0 

0 * 30 0 0,0 

•126. 49706 

1 .30844 

11.38366 
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S = 12.0 RE VS. /DAY 
I 


(DEGREES) 

e 

0.0 

o 

. 

o 

0 . c 

0.10000 

0.0 

0.29000 

0.0 

0 .30000 

I 0.0000 o 

0 .0 

10. 0000 0 

0.10000 

1 0.00000 

0.20000 

10.00000 

Q , 3 Q o 0 o 

2 0.000-0 0 

0 .0 

20.GCCCO 

0 • 10 0 0C 

20. 00000 

0.20000 

20. 00000 

0.30000 

3C.0CC00 

0.0 

30.00000 

0. 10 000 

30 .00 000 

0.29 COO 

30.00000 

C • 39 0 0 0 

40. ocooo 

0.0 

4C.C0CC0 

0,19000 

40.00000 

0.20000 

40 .00000 

0.30000 

50.00000 

0 .0 

SO. 00000 

0 • 10000 

50. GOtOQ 

0.23000 

50.00000 

0.30000 

60.00000 

0.0 

60 .00 COO 

c . 1 3 0 03 

60,00:000 

0 . 20000 

60. 00000 

0.39000 

70.00000 

0.0 

70. 00000 

G. 10000 

70 • COOO 0 

0.20000 

70.00000 

0.30000 

80.00000 

0 .0 

80. 00000 

0.1000 0 

80.00000 

0.29000 

80.00000 

0.30000 

90.00000 

0.0 

90.00000 

0.10000 

90.00000 

0 .23 0 00 

90. 00000 

0 . 30000 

1 00.00000 

c.o 

100 .00000 

0. 100 00 

100.00000 

0. 20 GOO 

100.00000 

0 .300 00 

lie. ocooo 

o 

. 

o 


TABLE 2 (Continued) 

PERIOD- 
(MINUTES) 

118. 43275 
11 8.407 17 
11 A. 3255 8 
118. 17f 32 
11 «. 44620 
lie. 42094 
1 18. 340 23 
IIP. 18713 
11 8.48711 
11 8.46263 
118. 33474 
118 .23682 
1 1 8,55644 
1 1 8, 53342 
11 8. 460 14 
118. 321 04 
118.65573 
113.63484 
1 1 8.563 16 
113,44167 
1 1 8. 786 35 
1 1 9.76820 
118,71017 
118,60019 
118.94890 
118. 93410 
118. 83634 
118.79723 
119 . 142.70 
119.13182 
119.09732 
119.03194 
1 1 9, 36508 
119. 35883 
1 19,33879 
1 19. 30096 
1 1 9. 61 1 42 
119. 610 14 
119. 60620 
119.59866 
219.87471 
119.87881 
119.89183 
119. 91656 
120. 14597 


a 

n 

(e.r.) 

(REVS./DAY) 

1 . 25207 

12.15880 

1.251 89 

12.16143 

1.25129 

12. 16981 

1 ,25016 

12. 18575 

1.25219 

12,15742 

1.25200 

12,16001 

1.251 41 

1 2.16830 

1 • 25030 

12.18406 

1 . 25253 

12,15322 

1 ,25235 

1 2.15573 

1,25179 

12.16373 

1 .25071 

12.17895 

1.2531 1 

12.14611 

1.25294 

12,14847 

1.25241 

12.15599 

1.25141 

12.17-0 28 

1 .25391 

12.13595 

1 .25376 

12.13809 

1.25329 

12.1&491 

1 . 25238 

12. 15788 

! .25495 

12.12260 

1.25482 

12.12446 

1 . 25441 

12,13038 

1,25363 

12.14163 

1 .25620 

12.10604 

1 .25609 

12. 10754 

i .25576 

12. 11236 

1 .25514 

12.12149 

1 . 25765 

12.08635 

1.25757 

12.08745 

1 . 25733 

12.09095 

1 . 25689 

12.09759 

1 .25926 

1 2.C 6383 

1.25922 

12.06446 

1 . 25905 

12,05649 

1 • 25884 

12.07031 

1.26102 

12.03898 

1.26101 

1 2 . 0 39 1 1 

1 .26099 

12.C 3951 

1 • 26096 

12.04027 

1 .26285 

12.01254 

1.26288 

12.01213 

1.26298 

12.01083 

1 .26317 

12.00835 

1.26469 

1 1 .93542 
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S = 12.0 REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

lie, 00000 

0,10000 

120. 155 se- 

1.26476 

1 1 

.93446 

110,00000 

0.20000 

ise . 18602 

1.26498 

1 1 

.93143 

110,00000 

0,30000 

120.24364 

1.2654C 

11 

. 97569 

120,00000 

0,0 

120. 41466 

1 .26649 

11 

• 95868 

120,00000 

0. 10000 

120.42955 

1 .26660 

1 1 

.95720 

120. €0000 

0 .20 0 00 

12C , 47722 

1 .25694 

11 

.95247 

120,00000 

C .30000 

120 . 5671 8 

1.26757 

11 

.94355 

130. CO GOO 

0.0 

120.66905 

1.26817 

1 1 

. 93347 

130 .00000 

0,10000 

120.63907 

1.26831 

1 1 

. 93149 

130.00000 

0.20090 

120.75284 

1.26876 

1 1 

• 9251 8 

130.00000 

0 . 30000 

120.873 20 

1 .269 59 

11 

.91331 

140,00000 

o 

* 

o 

120. 89734 

1 .26966 

11 

.91093 

140, 00000 

0.10C0C 

1 20 .92191 

1.26983 

11 

.90851 

140,00000 

C.2CQ00 

121.00014 

1.27037 

1 1 

• 90081 

14G-.-0GGQQ 

0.300 DO 

121 . 14761 

1.27139 

11 

• 88632 

150.00000 

G.C* 

121 . 08847 

1 .27089 

1 1 

• 89213 

150.00000 

0, 10 0 00 

121 . 1 1681 

1 • 271 09 

1 1 

.88935 

150.00000 

0.20000 

121 .20694 

1 .27171 

11 

.88051 

150.00000 

0.30000 

121.37711 

1.27287 

1 1 

.36385 



S =12.5 REVS. /DAY TABLE 2 (Continued) 

1 PERIOD 


(DEGREES) 

e 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0 

.0 

0.0 

113.56393 

1.21749 

12.68CC8 

0 

• c 

0 . 10000 

113. 53664 

1 .21729 

12.68313 

0 

.0 

0. 2C000 

113. 449 4 9 

1. 21665 

12.69287 

1 G 

. 00000 

0.0 

113.57857 

1.21762 

12.67845 

10 

*00000 

0. 10000 

113,55162 

1. 21 74 2 

12.68146 

10 

.00000 

0.20000 

113.46550 

1 .21678 

12. 691 08 

20 

.00000 

0.0 

113. 623 C9 

1 .21799 

12.67346 

20 

. o 0 0 0 0 

0.10000 

113. 59698 

1.21780 

12.67639 

20 

. 00000 

0.20000 

113.51387 

1.21719 

12.68567 

30 

. 00 00 0 

0.0 

113.69824 

1 .21862 

12.66510 

30 

.00000 

0 . 10 0 0 0 

1 1 7.67375 

1 .21844 

12.66783 

30 

.00 00 0 

0 . 20 0 00 

1 1 3.59570 

1 .21 787 

12.67654 

4 0 

.00000 

C .0 

113. 80559 

1 • 219 5C 

12.65316 

4 0 

. 00000 

o 

. 

H 

o 

o 

o 

o 

113. 78333 

1.21934 

1 2.65563 

4 0 

. ocooo 

0 .20000 

113.71237 

1 . 21 882 

12 .66 35 3 

SC- 

• 00000 

0.0 

113.94612 

1.22062 

12.63755 

50 

.00000 

C. 10000 

113.92686 

1.22048 

12.63969 

50 

.00000 

0.20000 

1 1 3. 66525 

1 .2^004 

12.64653 

6 0 

.ocooo 

o.c 

114.12024 

1.22197 

12.61827 

6 0 

. 0000 0 

0.10000 

114. 10457 

1.22186 

12.62000 

6 0 

. OO'wOO 

0. 20300 

114.05449 

1.22150 

12.62554 

70 

. 00000 

0.0 

114.32686 

1 . 22353 

12.59546 

7 0 

.0000 0 

0. 19C00 

11 4,31548 

1 . 22 345 

12. ,5 9672 

70 

♦ OOGOO 

0.20000 

114.27901 

1.22320 

12.60074 

SO 

.00000 

0 .0 

1 14.563 02 

1 . 22527 

12.56950 

80 

.00000 

G. 10000 

1 14,55652 

1.22523 

12.57021 

8 0 

. u 0 0 0 0 

-0.20 0 00 

114,53554 

1 .22509 

12.57252 

9C 

.00000 

0.0 

114,82367 

1.22715 

12. 5409? 

90 

•cooco 

0. 1 2000 

114. 82239 

1.22714 

12. 541 11 

90 

.00000 

0.20000 

114.81836 

1.22713 

12.54155 

100 

. 0 G 0 Q 0 

0.0 

115.10126 

1 .22910 

12 .5 1072 

loo 

• 0000 0 

0.10000 

115.10562 

1.22914 

12.51025 

100 

• 000 0 0 

0.20000 

115. 1 1949 

1.22925 

12.50874 

no 

.ocooo 

0.0 

1 15.38638 

1.23108 

12.47981 

110 

.00000 

0. 10000 

115.39647 

1.23115 

12.47872 

no 

.00000 

0 . 20000 

115. 42867 

1 .23139 

12.47524 

12C 

.00000 

0 .0 

115.66798 

1 .23299 

12.44942 

120 

• oocoo 

0.10000 

115.68373 

1.23310 

12.44773 

120 

. oocoo 

0.20000 

115.73390 

1.23346 

12.44234 

130 

.CO 000 

0.0 

115.93411 

1,23477 

12.42085 

13C 

.00000 

0.10000 

115. 95503 

1.23492 

12.41860 

13C 

.OOGOO 

0.20000 

116.02209 

1 .23540 

12.41143 
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S = 12.5 REVS. /DAY 


I 

(DEGREES) 

14 0. DC COG 
140 .coooo 
1 4 1 . OGOOO 
150 . OOCOO 
150.00000 
150.00000 


TABLE 2 (Continued) 


PERIOD a 

(MINUTES) (e.r.) 


0.0 116.17241 
0.1G00C 116.19817 
0*20000 116.28026 
0.0 116.37167 
C. 10000 116,40129 
0*20000 116.49579 


1 .23635 
1 . 23653 
1.2371 1 
1 .23766 
1 .23786 
1 .23852 


n 

(REVS./DAY) 

12.39537 

12.39262 

12.38307 

1 2 . 3 74 1 4 
12.37100 
12.36096 
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S = 13.0 REVS./DAY 
I 

TABLE 2 (Continued) 
PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTE.S) 

(e.r.) 

(REVS./DAY) 

0.0 

0.0 

1C9.C617A 

1 . 1 8507 

13.20353 

0 .0 • 

0.10000 

109.03271 

1. 18486 

13.20704 

c .c 

0.20000 

106.93985 

1 .13416 

13.21830 

1 C . 00000 

0.0 

1 C9. C7765 

1 • 18521 

13.20160 

10. oooco 

0.10000 

10 9. C 48 9 8 

1 .18500 

13.20507 

i - o.ooooo 

0.20000 

108.95721 

3 .18431 

13.21620 

20.00000 

0.0 

1C 9, 1 2576 

1 • 18562 

13.19578 

20.00000 

0 . 10 000 

109.09811 

1 . 1 8541 

13.19913 

20.00000 

0.20000 

109.00952 

1.18475 

13.20985 

30 .00000 

0.0 

1 C 9. 20699 

1 . 18630 

13.1 8597 

30.00000 

0 . 10000 

109.18097 

1.1861 1 

13. 18911 

30.00000 

0.20000 

tOQ. 09795 

1 .18549 

13. 19915 

AO .OuOOO 

0.0 

109. 32254 

1 .18725 

13.17203 

40. 00 coo 

0.10000 

1C 9.29892 

1.18707 

13.17488 

AO . 00000 

0.20000 

109.22368 

1 . 18652 

13.1 8395 

50 .00000 

0.0 

109.47319 

1 . 18846 

1 3 • 1 53 90 

50.00000 

0 . 1 0 0 o.c 

1 C 9. 45282 

1 • 18831 

13.15635 

50 .00000 

0. 20000 

1 09. 3^760 

1 .18783 

1 3 . 1 64 20 

60 * 00000 

0 .0 

1 C 9 . 6591 9 

1 . 18991 

13.13159 

60. 00000 

0 . 1000 0 

109. 64259 

1 .13960 

13.13358 

60.00000 

C.2C000 

1C9. 58969 

1.18941 

13.1 3992 

70.00000 

0.0 

109.8789? 

1.19159 

13.1 0533 

70.00000 

0.10000 

1C9. 86694 

1.19151 

1 3. 1 0676 

70.00000 

0 .20000 

109. 82851 

1.19124 

13.11135 

80.00000 

0.0 

110.12912 

1 . 1 9346 

1 3 • C 7556 

80. 00000 

0.10000 

110.12219 

1 . 1 9341 

13.07638 

80.00000 

0.20000 

11C. 10028 

1 . 19327 

1 3. 07899 

90.00000 

G.O 

11C. 404 14 

1 • 19547 

13.04299 

90.00000 

0.10000 

11 0.43286 

1.19546 

13.04314 

90.00000 

0.20000 

11C. 39883 

1 .19544 

13.04361 

100.00000 

0.0 

11C . 69620 

1 • 1 9755 

13.00853 

100. oocoo 

0.10000 

1 10.70082 

1.19759 

13.00803 

100.00000 

0.20000 

1 1C. 71564 

1 . 19771 

13.00629 

110.00000 

0.0 

110.99536 

1 . 19965 

12.97351 

110.00000 

0 . 10000 

111. 00598 

1 .19973 

12.97227 

110.00000 

0.20000 

111.03996 

1.19998 

12.96830 

120.00000 

0 .0 

111. 28998 

1.20168 

12.93917 

120.00000 

0.10000 

111.30659 

1.20180 

12.93724 

120.00 000 

0.20000 

111.35931 

1.20218 

12.93111 

130.00000 

0.0 

111.56783 

1.20357 

12.90695 

130.00000 

0 . 10000 

111.58992 

1.20373 

12.90439 

130.00000 

0 .20000 

111.66019 

1.20423 

12.89627 
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S = 13.0 REVS./DAY 
I 

(DEGREES) 


TABLE 2 (Continued) 

PERIOD a 

(MINUTES) (e.r.) 


n 

(REVS./DAY) 


140.00000 

140.00000 

140.00000 

150.00000 

150.00000 

150.00000 


Q .0 

0.10000 

0.20C0C 

0.0 

0. 10000 
0 .20000 


111.81631 
111 .84328 
111 .92014 
1 12. 02362 
112. 05470 
112. 15349 


1.20524 
1.20543 
1 .20604 
1 • 20662 
1. 20684 
1.20753 


12.878 26 
12. 87516 
12. 86528 
12. 85443 
12.85087 
12.83955 
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S = 13.5 REVS./DAY 

TABLE 2 (Continued) 



I 


PERIOD 

a 

n 

(DEGREES) 

6 

(MINUTES) 

(e.r.) 

(REVS./DAY) 

0*0 

0.0 

104.88522 

1. 15460 

13.72929 

0.0 

0.10000 

104.85432 

1.15437 

13.73334 

0*0 

0.20000 

104.75563 

1 . 15362 

13.74628 

10.00000 

0.0 

104.90234 

1.15475 

13.72705 

10.00000 

0. 10000 

104.87187 

1.15452 

13.73104 

10.00000 

0. 20000 

1C4. 77438 

1 . 15378 

13.74382 

20.00000 

0.0 

1C4. 95430 

1 .15519 

13.72026 

20.00000 

0.10000 

104. 92485 

1.15497 

13.72411 

20.00000 

0.20000 

104. 83087 

1.15426 

13.73641 

30. 00000 

0 .0 

105.04169 

1.15592 

13.70884 

30.00000 

0.10000 

105.01405 

1 .15572 

13.71245 

30.00000 

0.20000 

104.92596 

1.15506 

13. 72396 

40.00000 

c.o 

105. 16556 

1 .15695 

13.69270 

40.00000 

0.10000 

105. 14064 

1 .15676 

13.69594 

40.00000 

0.20000 

105.06087 

1 .15617 

13.70634 

50. 00000 

o.o 

105. 32664 

1.15825 

13.67175 

50.00000 

0.10000 

105.30507 

1 . 15809 

13.67455 

50.00000 

0.20000 

105.23618 

1.15759 

13.68351 

60.00000 

0.0 

1C5. 52463 

1. 15982 

13.64610 

60.00000 

0. 10000 

105.50717 

1.15969 

13.64836 

60. 00000 

0.20000 

105.451 45 

1.15928 

13.65557 

70.00000 

0.0 

105.75780 

1.16162 

13.61602 

70.00000 

0. 10000 

105.74512 

1.16153 

13.61765 

70 .00000 

0.20000 

105.70480 

1 • 16124 

13.62284 

80. 00C00 

0.0 

106.02220 

1 . 16361 

13.58206 

80.00000 

0 . 1 00 00 

10 6. 0-1 501 

1 .16356 

13,58298 

80.00000 

0.20000 

105.99208 

1 . 16341 

13.58592 

90.00000 

0.0 

106.31195 

1 .16575 

13.54504 

90.00000 

0.10000 

106.31067 

1.16575 

13.54521 

90.00000 

0.20000 

106. 30656 

1 .16573 

13.54573 

100.00000 

0.0 

106, 61864 

1 .16797 

13.50608 

100.00000 

0.10000 

106.62352 

1 . 16801 

13.50546 

100.00000 

0.20000 

106.63919 

1.16813 

13.50348 

110.00000 

0.0 

106.93184 

1.170 20 

13.46652 

110.00000 

0.10000 

106.94305 

1.17028 

13.46511 

110.00000 

0.20000 

106. 97882 

1 .17055 

13.46061 

120. 00000 

0.0 

107. 23964 

1.17235 

13.42787 

120.00000 

0.10000 

107.25702 

1 .17248 

13.42569 

120.00000 

0.20000 

107.31232 

1.17288 

13.41878 

130.00000 

0.0 

107.52930 

1.17435 

13.39170 

130.00000 

0 • 10000 

107. 55241 

1.17451 

1 3.38882 

130.00000 

0.20000 

1C7. 62595 

1.17505 

13.37967 
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S = ]3.5 ! REVS./DAY 
I 

(DEGREES) 


TABLE 2 (Continued) 

PERIOD a 

(MINUTES) (e.r.) 


n 

(REVS./DAY) 


140. 00000 

140.00000 

14.0 .COOOO 

150.00000 

150. 0000 0 

150.00000 


0 .0 

0.10000 

0*20000 

o.c 

0.10000 
0 .20000 


10 7. 78789 
107.81606 
1C7. 90584 
108. 00342 
1C8. 03577 
108.13901 


1 .17611 
1.17631 
1 .17696 
1 .17756 
1 .17779 
1 .17853 


1 3.35957 
13.35608 
13.34497 
13.33291 
13.32892 
1 3.31619 
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S =14.0 REVS./DAY TABLE 2 (Continued) 


I 

( DEGREES ) 

e 

PERIOD 

( MINUTES ) 

a 

(e.r.) 

n 

( REVS ./ DAY ) 

0 .0 

0.0 

100.99940 

1.12588 

14.25751 

0 .C 

0. 10000 

100.96661 

1.12563 

14.26214 

0.0 

0.20000 

ICO . 86201 

1.12483 

14.27693 

10.00000 

0.0 

101.01781 

1 .12604 

14.25491 

1 0 . oooco 

0.10000 

100.98546 

1.12579 

14.25948 

1 Q.COCOO 

0 . 20000 

100.88214 

1.12500 

14.27408 

20.00000 

0.0 

101.07361 

1.12652 

14.24704 

20. 00000 

0.10000 

101.04245 

1 .12628 

14.25143 

20 .00000 

0.20000 

ICO . 94283 

1.12552 

14.26550 

30.00000 

0.0 

101.16725 

1 .12731 

14.23385 

30.00000 

0.10000 

1 C 1.13808 

1.12709 

14.23796 

30.00000 

0.20000 

101 .04486 

1 .12638 

14.25110 

40.00000 

0.0 

101.29976 

1 .12841 

14.21523 

40.00000 

0. 10000 

101 . 27339 

1.12821 

14.21894 

40.00000 

0.20000 

101.18916 

1.12758 

14.23077 

50. 00000 

0 .0 

101.47147 

1 . 12981 

14.191 18 

50.00000 

0.10000 

10 1.44870 

1 . 12964 

14.1 9437 

50.00000 

0.20000 

101.37602 

1.12910 

14.20454 

60.00000 

0.0 

101.681 7 r 8 

1.13149 

14.16183 

60.00000 

0.10000 

101.66347 

1.13135 

14.16438 

60.00000 

0 • 20 000 

101. 60474 

1 .13092 

14.17257 

70.00000 

0.0 

10 1 .92854 

1.13341 

14.12754 

70.00000 

o.iooco 

1 C 1 .91528 

1.13332 

14.12938 

70.00000 

0.20000 

101.87291 

1.13301 

14.13526 

80.00000 

0.0 

102.20743 

1. 13554 

14.08899 

80.00000 

C. 10000 

102. 1 9989 

1 ,13549 

14.09003 

80.00000 

0.20000 

10 2. 17593 

1.13532 

14.09334 

90.00000 

0.0 

10 2. 51 205 

1.13782 

14.04713 

90.00000 

0 . 10000 

102.51077 

1 .13781 

14.04730 

90.00000 

0.20000 

102.50658 

1.1 3779 

14. 04788 

100.00000 

0.0 

102. 83348 

1.14017 

14.00322 

100.00000 

0.10000 

102.83870 

1 .14021 

14.00251 

100.00000 

0.20000 

102.85530 

1.14035 

14.00025 

11 0.00000 

0.0 

103. 16096 

1.14253 

13.95877 

110.00000 

0.10000 

103.17278 

1 • 14262 

13.95717 

110.00000 

0.20000 

103,21027 

1 .14290 

13.95210 

120.00000 

0.0 

103. 48204 

1.14480 

13.91546 

120.00000 

0.10000 

103.50018 

1.14494 

13.91302 

120.00000 

0 .20000 

103.55814 

1 .14537 

13.90523 

130,0 0000 

0.0 

10 - 3.78360 

1 .14691 

13.87502 

130.00000 

0.10000 

103.80774 

1 • 14709 

13.87180 

130.00000 

0 . 20000 

103.88460 

1.14765 

13.86153 
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S =14.0 RE VS. /DAY TABLE 2 (Continued) 


I 

(DEGREES) 


PERIOD a 

(MINUTES) (e.r.) 


140.00000 

140.00000 

140.00000 

1 50. 00000 
150. 00000 
15G. 00000 


0.0 104,05229 
0.10000 1C4.C8173 
0 * 200 00 104.17537 
0.0 104.27596 
0.10000 104.30977 
0.20000 1C4. 41727 


1.14877 
1 • 14898 
1.14966 
1.15030 
l .15054 
1.15132 


n 

(REVS. /DAY) 

13. 83920 
13.83528 
13.82284 
13.80951 
13.80503 
13. 79082 
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S =14.5 REVS./DAY TABLE 2 (Continued) 


I 

( DEGREES ) 

e 

PERIOD 

( MINUTES ) 

a 

(e.r.) 

n 

(REVS./DAY) 

0 • 0 

0.0 

97.37387 

1.09875 

14 .78836 

0.0 

0.10000 

97.33922 

1 • 09848 

14.79363 

10*00000 

c.o 

97.39374 

1 .09892 

14.78534 

10.00000 

0.10000 

97.35950 

1.09866 

14.79054 

20.00000 

0.0 

97. 45340 

1.09943 

14.77629 

20.00000 

0.10000 

97.42044 

1.09918 

14.78129 

30.00000 

0 .0 

97 . 553 63 

1 .10029 

14.76111 

30.00000 

0.10000 

97.52281 

1 .10005 

14.76577 

40.00000 

0.0 

97.69485 

1.10147 

14. 73977 

40.00000 

0.10000 

97.66704 

1.10126 

14. 74397 

50.00000 

0.0 

97. 87744 

1.10297 

14.71228 

50.00000 

0.10000 

97. 85347 

1 .10279 

14.71588 

60.00000 

0 .0 

98. 10033 

1.10476 

14.67885 

60. 00000 

0.10000 

98.08093 

1. 10462 

14.63174 

70.00000 

0.0 

98.36089 

1 . 10682 

14.63996 

70 .00000 

0.10000 

98. 34703 

1 . 10672 

14.64203 

80.00000 

0.0 

98.65448 

1 .10908 

14.59640 

80.00000 

0. 10000 

98.64670 

1.10903 

14.59755 

90.00000 

0.0 

98.97418 

1 . 11150 

14.54925 

90.00000 

0.10000 

98.97290 

1.11149 

14,54944 

100.00000 

0.0 

99.31059 

1.11399 

14.49996 

100.00000 

0.10000 

99.31606 

1.11403 

14.49916 

110.00000 

0.0 

99.65245 

1 .11648 

14.45022 

110.00000 

0 • 10000 

99.66478 

1.11658 

14.44843 

120. 00000 

0 .0 

99.98680 

1.11888 

14.40190 

120. 00000 

0.10000 

100.00580 

1.11902 

14.39916 

130.00000 

0.0 

100.30025 

1.12110 

14.35689 

130.00000 

0. 10000 

100.32541 

1.12129 

14.35329 

140.00000 

0.0 

100.57912 

1 .12305 

14.31709 

140.00000 

0.10000 

100.60976 

1.12328 

14.31273 

15 C . 00000 

0.0 

100.81100 

1.12466 

14.28415 

150. 00000 

0.10000 

100.846 10 

1.12492 

14.27918 
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S =15.0 REVS./DAY TABLE 2 (Continued) 


I 


PERIOD 

a 

n 

(DEGREES) 

e 

(MINUTES) 

( e . r .) 

(REVS./DAY) 

0*0 

0 .0 

93. 98262 

1 .07306 

15.32198 

0.0 

0.10000 

93. 94600 

1.07278 

1 5.32795 

1 0. 00000 

0.0 

94.00377 

1 .07325 

15.31853 

10.00000 

0 . 10000 

93.96765 

1 .07297 

15.32442 

20 .COOCG 

0.0 

94.06754 

1.07380 

1 5.30815 

ao.ooqoo 

30 .00000 

0 • 10000 

94.03279 

1.07353 

15.31381 

0.0 

94 . 1 7436 

1 . 07471 

15.29078 

30. 00000 

0.10000 

94. 14192 

1.07446 

15.29605 

40.00000 

0.0 

94. 32468 

1 . 07598 

15.26642 

40.00000 

0.10000 

94.29539 

1.07576 

1 5.271 16 

50.00000 

0.0 

94.51830 

1 .07758 

15.23514 

5 C . G 003 G 

0.10000 

94.49313 

1 .07739 

1 5.23920 

60.00000 

0 .0 

94. 75403 

1 • 07950 

15.19724 

60. 00000 

0.10000 

94.73373 

1.07934 

1 5 .20050 

70.00000 

0.0 

95.02870 

1.08168 

15.15332 

70.00000 

0.10000 

95 . C 1414 

1 .08158 

1 5. 1 5564 

80.00000 

0.0 

95. 33719 

1 .08409 

15.10428 

80 .00000 

0.10000 

95.32906 

1 .08403 

15.10557 

90 . COOOO 

0.0 

95.67213 

1.08665 

15.05140 

90.00000 

0 . 10000 

95.67085 

1 .03664 

15.05161 

100.00000 

0.0 

96.02368 

1 .08928 

14.99630 

100 . 00 GG 0 

0.10000 

96. 02942 

1.08933 

14.99540 

110. 00000 

0.0 

96.33000 

1.09191 

14.94086 

110.00000 

0.10000 

96.39285 

1.09201 

14.93887 

120.00000 

0.0 

96.72780 

1.09444 

1 4. 88714 

120.00000 

0.10000 

96.74756 

1.09459 

14.83409 

130.00000 

0 .0 

97.05315 

1 .09677 

14.83723 

130.00000 

0.10000 

97.07942 

1.09696 

14.83321 

140.00000 

0.0 

97.34230 

1.09882 

14.79316 

140.00000 

0.10000 

97.37413 

1.09905 

14.78832 

150.00000 

0.0 

97.58221 

1.100 50 

14. 75679 

150.00000 

0.10000 

97.61 877 

1.10077 

* 14.75126 
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S = 15.5REVS./DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

0.0 

0.0 

90.80272 

1 . 04870 

0.0 

0. 10000 

90.76402 

1.04839 

10.00000 

0.0 

90.82523 

1.04889 

10.00000 

0. 10000 

90.78714 

1 .04859 

20.00000 

0.0 

" 9 C . 89319 

1 .04949 

20.00000 

0.10000 

90.85648 

1.04920 

30.00000 

0.0 

. 91.00677 

1.05046 

30.00000 

0.10000 

90.97253 

1.05019 

40.00000 

0.0 

91 . 16634 

1.05182 

40.00000 

0.10000 

91.13551 

1.051 58 

50.00000 

0 .0 

91.37125 

1.05353 

50.00000 

0.10000 

91.34480 

1.05332 

60.00000 

0.0 

91.62000 

1.05556 

60.00000 

0.10000 

91.59877 

1 .05540 

70.00000 

0.0 

. 91.90897 

1.05789 

70.00000 

0. 10000 

91.89381 

1.05777 

80.00000 

0.0 

92.23270 

1.06043 

80.00000 

0.10000 

92.22421 

1.06037 

90.00000 

0.0 

92.58313 

1 .06314 

90.00000 

0.10000 

92.58176 

1.06313 

100.00000 

0.0 

92. 94991 

1 .06592 

100.00000 

0.10000 

92.95598 

1.06597 

110.00000 

0 . c 

9 3.320 80 

1.06869 

110.00000 

0. 10000 

93.33423 

1.06879 

120.00000 

c.o 

93.68202 

1.07134 

120.00000 

0.10000 

93.70273 

1.07150 

130.00000 

0.0 

94. 01 944 

1.07379 

130.00000 

0.10000 

94.04666 

1.07400 

140.00000 

0.0 

94. 31868 

1.07594 

140.00000 

0.10000 

94.35181 

1.07619 

150.00000 

0.0 

94.56682 

1.07770 

150.00000 

0.10000 

94.60474 

1.07798 


(REVS./DAY) 

1 5 . 85855 
1 5. 86531 
15.85462 
15.86128 
15.84277 
15.84917 
15.82300 
15.82895 
15. 79530 
15.80064 
15.75988 
15.76444 
15.71709 
15.72073 
15.66768 
15.67026 
15.61268 
15.61412 
15.55359 
1 5.55382 
15.49221 
15.49120 
15.43064 
15.42842 
15.371 15 
15.36775 
15.31598 
15.31155 
15.26739 
1 5.26203 
15.22733 
15.22122 
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S =16.0 REVS./DAY TABLE 2 (Continued) 


I 

( DEGREES ) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

0.0 

0.0 

87.81413 

1. 02554 

0.0 

0.10000 

87.77347 

1 .02521 

10.00000 

0.0 

87.83817 

1.02575 

10.00000 

0.10000 

87.79803 

1 .02543 

20.00000 

0.0 

87 . 91 034 

1.02638 

20.00000 

0.10000 

87.87178 

1.02607 

30. 00000 

0.0 

88.03088 

1.02742 

30 .00000 

0.10000 

87.99493 

1.02714 

40.00000 

0.0 

88.19987 

1.02887 

40.00000 

0. 10000 

88. 16748 

1.02861 

50 .00000 

0 .0 

88.41637 

1.03069 

50. 00000 

0.10000 

88.38863 

1 .03047 

60.00000 

0.0 

88.67841 

1.03285 

60.00000 

o.ioooo 

88.656 17 

1.03268 

70.00000 

0.0 

88.98201 

1 .0 3531 

70.00000 

0. 10000 

88. 96616 

1 .03519 

80.00000 

0 .0 

89.321 1 7 

1.03801 

80.00000 

0 . 1 0000 

89.31229 

1 .0 3794 

90.00000 

0.0 

89.63719 

1 .04086 

90.00000 

0. 10000 

89. 68584 

1.04086 

100. 00000 

0.0 

90.06932 

1.04379 

100. 00000 

0.10000 

90 .07567 

1.04385 

110.00000 

0.0 

90.45485 

1.04670 

110.00000 

0.10000 

90.46889 

1.04681 

120.00000 

0 .0 

90. 82968 

1 .04949 

120.00000 

0.10000 

90.851 17 

1 • 04965 

130. 00000 

0.0 

91.17900 

1 .05205 

130.00000 

0.10000 

91 .20734 

1.05227 

140.00000 

0.0 

91.48853 

1.05430 

140.00000 

0.10000 

91 . 52284 

1.05456 

150.00000 

0 .0 

91.74487 

1.05614 

150 . CGOOO 

0.10000 

91 . 78409 

1.05644 


(REVS./DAY) 

16.39827 
1 6.40587 
16.39378 
16.40128 
16.38033 
16.38751 
16.35789 
16.36458 
16.32655 
16.33255 
16.28658 
16.29169 
16.23845 
16.24252 
1 6. 18304 
16.18593 
16.12160 
16.12320 
16.0558 0 
16.05605 
15.98768 
15.98656 
1 5.91954 
1 5 . 91 707 
15.85385 
15.850 10 
15.79311 
1 5.78820 
15.73968 
15.73378 
15.69570 
15.68899 
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S = 16.5 RE VS. /DAY TABLE 2 (Continued) 


I 

(DEGREES) 

e 

PERIOD 

(MINUTES) 

a 

(e.r.) 

n 

(REVS./DAY) 

0 .0 

0.0 

84.99930 

1.00348 

16.94131 

0 • 0 

0.10000 

84. 95653 

1.00313 

16.94984 

10*00000 

0 .0 

85.02472 

1 . 00370 

16.93625 

1 0.00000 

0. 10000 

84. 98253 

1.00336 

16.94466 

20. 00000 

0.0 

85.101 32 

1.00438 

16.92101 

20.00000 

0 . 10 000 

85.06082 

1.00405 

1 6.92906 

30 .00000 

0.0 

85.22905 

1.00549 

16. 89565 

30.00000 

0.10000 

85.19128 

1 .00519 

16.90314 

40.00000 

0.0 

85,40762 

1 • 00703 

16.86032 

40.00000 

o.ioooo 

8 5 . 37,370 

1. 00676 

16.86702 

50. 00000 

0.0 

85.63602 

1.00896 

16.81535 

50.00000 

0 . 10000 

85.60696 

1 .00873 

16.82106 

60.00000 

0.0 

85.91 161 

1.01126 

16.76141 

60.00000 

0..10000 

85,88838 

1.01108 

16.76595 

70.00000 

0.0 

86.23007 

1.01386 

16.69951 

70. 00000 

0.10000 

86.21353 

1.01373 

16.70271 

80.00000 

0.0 

86,53475 

1.01671 

16.631 10 

80.00000 

0.10000 

86.57553 

1.01664 

16.63287 

90.00000 

0.0 

86. 96663 

1 .01972 

16.55807 

90.00000 

0.10000 

86, 96526 

1 .01971 

16.55833 

100 .00000 

0 .0 

87. 36443 

1 . 02280 

16 .48268 

100.00000 

0.10000 

87.37105 

1.02285 

16.48143 

110.00000 

0.0 

87,76472 

1.02585 

16.40750 

110.00000 

0.10000 

87.77942 

1.02597 

16.40475 

1 20.00000 

0 .0 

88. 15315 

1 .02877 

16.33521 

120.00000 

0.10000 

88. 1 7548 

1.02894 

16.33107 

13 C .00000 

0.0 

88. 51456 

1.03145 

16,26851 

130,00000 

0 . 10000 

88.54396 

1,03168 

16,26311 

140. 00000 

0.0 

88,83426 

1.03380 

16.20996 

140,00000 

0.10000 

88.86981 

1.03407 

16.2 0348 

150.00000 

0.0 

89.09871 

1.03572 

16.16185 

150.00000 

0. 10000 

80 ., 13936 

1 .03603 

16,1 5448 
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TABLE 4 

Resonant Harmonic Perturbations of 2 Day Commensurate Orbits 

SATELLITE 60-16B 


S = 14.5 REV. /DAY PERIGFE HEIGHT = 585. KM. 


A * 1.102700 

E.R . 

E = 0.0100 

I = 48.50 

DEG. 



USING 

KOZAI 

MEAN MOTION 

FORMULA 




L. M, P, 

Q 

BEAT 

PFRIOD CENTRAL ANGLE 

TRANSVERSE 

DELTA A 




( DAYS) 

( DEGREES) 

( METERS) 

( METERS ) 

30.29.14, 

0 


919.0 

1 . 34D— 01 

1 .65D 

04 

8 . 1 20-0 1 

32,29,15. 

0 


919.0 

7.970-01 

9, 79D 

04 

4.830 00 

33,29, 15, 

-1 


77.9 

2. 3 70- 03 

2.91D 

02 

1 .710-01 

33,29,16, 

1 


-93. E 

1 .630-03 

2.00D 

02 

9.600-02 

34,29, 16, 

0 


919.0 

2 . 4 ID 00 

2.96D 

05 

1 ,460 01 

35,29, 16, 

-1 


77.9 

E. 220-03 

6.41D 

02 

3,7^0-01 

35,29,17, 

1 


-93.8 

4. 590-03 

5.64D 

02 

2,700—01 

36,29, 17, 

0 


919.0 

4.540 CO 

5.5 7D 

05 

2.75D 01 

37,29, 17, 

-1 


77.9 

7.1 30-03' 

8.75D 

02 

5. 150-01 

37,29,18, 

1 


-93.8 

8.45D-03 

1 .04D 

03 

4.960-01 

36 ,29, 18, 

0 


919.0 

5 . 5 2D 00 

6. 77D 

05 

3.340 01 

39,29,18, 

-1 


77.9 

5. 6 3D— 03 

6.910 

02 

4.060-01 

39,29,19, 

1 


-93.8 

1 .030-02 

1 .270 

03 

6. 070-01 

40,29,19, 

0 


919.0 

3.97D 00 

4. 88D 

05 

2.410 01 

CUTOFF: 100 

METERS, TRANSVERSE 






SATELL 

ITE 

62-39D 






S = 14 

.5 REV, /DAY 

PERIGEE 

HEIGHT = 730. 

KM. 



A - 1 

,114500 E.R. 

o 

• 

Q 

1! 

UJ 

I = 98,60 

DEG. 




USING KOZAI 

MEAN MOTION FORMULA 




L. M, 

P, 

Q BEAT 

PER IOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 




(DAYS) 

(DEGREES) 

( METERS) 

(METERS) 

30,29, 

14, 

0 

-29.6 

1 .69D-02 

2.09D 

03 

3.170 00 

32,29, 

15, 

0 

-29.6 

8.47D-04 

1 • 05D 

02 

1 • 59D— 0 l 

34,29, 

16, 

0 

-29.6 

4. 10D-C3 

5.09D 

02 

7. 690-01 

36,29, 

17, 

0 

-29.6 

3.950-03 

4.90D 

02 

7,400-01 

38,29, 

18, 

0 

-29.6 

2. 400-03 

2.980 

02 

4.4SD-01 

40,29, 

19, 

0 

-29.6 

9.550-04 

1.180 

02 

1 ,780— '01 

CUTOFF: 

100 

METERS, TRANSVERSE 
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TABLE 4 (Continued) 


SATELLITE 62-71C 

S = 14.5 REV. /DAY PERIGEE HEIGHT = 707. KM. 

A = 1.110800 E.R. E = C.O I = 90.60 DEG. 

USING KOZAI MEAN MOTION FORMULA 


L, M. P, 

Q 

BEAT PERIOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 



(DAYS) 

(DEGREES) 

( METFPS) 

{ METERS ) 

30,29.14, 

0 

30.1 

1 . 2 1 D- 0 2 

1 .490 

03 

2.3 3D 00 

32,29,15, 

0 

30.1 

9,100-03 

1 .120 

03 

1.76D 00 

34,29, 16, 

0 

30. 1 

6. 3 3D- 03 

7.P3D 

02 

1.2 3D 00 

36,29,17, 

0 

30.1 

4.31D-C3 

5.32D 

02 

8.35D-01 

38,29,18, 

0 

30. 1 

2 .900—03 

3.59D 

02 

5.63D-01 

40,29, 19, 

0 

30.1 

1 .950-03 

2.410 

02 

3,790-01 

CUTOFF: 100 

METERS, 

TRANSVERSE 






SATELLITE 64-83E 

S = 13.5 REV./OAY PERIGEE HEIGHT = 1056. KM. 

A = 1.165500 E.R. E - 0.0 I = 89.90 DEG. 

USING KOZAI MEAN MOTION FORMULA 


L , M , P , 

a 

BEAT PERIOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 



(DAYS) 

(DEGREES) 

(METERS) 

( METERS ) 

27,27,12, 

-l 

48868.6 

2. 310 00 

3.00D 

05 

3.020-01 

28,27,13, 

0 

123.2 

5-.9SD-02 

7.770 

03 

3. 120 00 

29.27, 13, 

-l 

48868 . 6 

4.55D-01 

5.90P 

04 

5.950-02 

30,27,14, 

0 

1 23.2 

4.1 5D-02 

5 . 390 

03 

2.170 00 

31 ,27,14, 

-1 

48868.6 

1 .75D-02 

2.270 

03 

2. 290-03 

32,27,15, 

0 

123.2 

2.68D-02 

3.470 

03 

1.400 00 

33,27, 15, 

7 1 

48868.6 

1 .45D-01 

1 .880 

04 

1 .900-02 

34,27,16, 

0 

12 3.2 

1 .690-02 

2.20D 

03 

8.840-01 

35,27,16, 

-1 

48868.6 

1 .590-01 

2.06D 

04 

2. 070-02 

36,27, 17, 

0 

1 23» 2 

1 * 0 7D— 02 

,1 .3 80 

03 

5.570-01 

37,27, 17, 

-1 

48868.6 

1 .360-01 

1 .770 

04 

1 .780-02 

38,27,18, 

0 

123.2 

6.720-03 

8.72D 

02 

3.510-01 

39,27, 18, 

-1 

48868.6 

1 .070-01 

1 .380 

04 

1 .390-02 

40,27,19, 

0 

123.2 

4.250-03 

5.510 

02 

2.220-01 


CUTOFF: 100 METERS, TRANSVERSE 
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TABLE 4(Continued) 


SATELLITE 64-63A 


S = 13.5 RFVv/DAY PERIGEE HEIGHT - 1056. KM. 

A = 1 . 1 656(^0 E.R. E = 0.0 I = 89.80 DEG. 

USING KOZAI MEAN MOTION FORMULA 


L, M, P, 

Q 

BEAT PERIOD 
(DAYS) 

CENTRAL ANGLE 
( DEGREES) 

TRANSVERSE 
( METERS) 

DELTA A 
( METERS ) 

26.27,13, 

0 

258.5 

2.58D-C1 

3.340- 

04 

6.39D 00 

30,27,14, 

0 

258.5 

1 .790-01 

2.33D 

04 

4.450 00 

32,27, 15, 

0 

258. 5 

1 .160-01 

1 .510 

04 

2.880 00 

34,27,16, 

0 

258.5 

7.37D-02 

9.570 

03 

1.830 00 

36,27,17, 

0 

258.5 

4.66D-02 

6. 050 

03 

1.16D 00 

38,27,18, 

0 

2.58.5 

2.950-02 

3.830 

03 

7.32D-01 

40,27, 19, 

0 

258.5 

1 .870-02 

2.430 

03 

4.650*03 

CUTOFF: 100 METERS, 

TRANSVERSE 






SATELLITE 

64-83C 






S = 13.5 

REV, /DAT 

PERIGEE 

HEIGHT - 1056. 

KM. 



A = 1.165600 E.R. 

E = 0.0 

I = 89.90 

DEG. 



USING KOZAI 

MEAN MOTION 'FORMULA 




L. M. P, 

0 BEAT 

PER IOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 



(DAYS) 

(DEGREES) 

( METERS) 

( METERS) 

28,27, 13, 

0 

215,9 

1 ,840-01 

2.380 

04 

5. 450 00 

30,27, 14, 

0 

215,9 

1 ,280-01 

1 . 65D 

04 

3.79D 00 

32,27,15, 

0 

215.9 

8.220-02 

1 .O^D 

04 

2.440 00 

34,27,16, 

0 

215.9 

5.200-02 

6 . 750 

03 

1 .540 00 

36,27, 17, 

0 

215.9 

3. 270-02 

4.250 

03 

9. 730-01 

38,27,18, 

0 

215.9 

2. 060-02 

2.680 

03 

6.1 3D— 0 1 

40,27,19, 

0 

215.9 

1 .30D-02 

1.69D 

03 

3.88D-01 


CUTOFF: 100 METERS, TRANSVERSE 
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TABLE 4(Continued) 


SATELLITE 64-83D 

S = 13.5 REV. /DAY PERIGEE HEIGHT = 1056. KM. 

A = 1.165600 E.R. F = 0.0 I = 80.90 DEG. 


USING KOZAI MEAN MOTION FORMULA 


L. M, P, 

Q 

8EAJ PERIOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 



( DAYS ) 

( DEGREES) 

( METERS) 

( METERS) 

28.27,13, 

0 

215.9 

1 .340-01 

2.38D 

04 

5.45D 00 

30,27, 14, 

0 

215.9 

1 .28D-01 

1 . 65D 

04 

3.79D 00 

32,27,15, 

0 

215.9 

8 .220-02 

1 . 070 

04 

2.44D 00 

34,27, 16, 

0 

215.9 

5 .200-02 

6.75D 

03 

1.540 00 

36 , 27 ,17, 

0 

21=:. 9 

3.27D-02 

4.25D 

03 

9.7 3D— 0 1 

38.27,18, 

0 

215.9 

2.060-02 

2.68D 

03 

6.1 3D— 0 1 

40.27, 19, 

0 

215.9 

1 . 300-02 

1 .690 

0 3 

3.88D-01 


CUTOFF: 100 METERS, TRANSVERSE 


SATELLITE 64-638 

S = 13.5 REV. /DAY PERIGEE HEIGHT = 1069. KM. 

A * 1.167600 E.R. E = 0.0 I = 89.80 DEG. 

USING KOZAI MEAN MOTION FORMULA 

L. M, P, Q BEAT PERIOD CENTRAL ANGLE TRANSVEPSF DFl.T A A 

(DAYS) (DFGRE.ES) (METERS) (METERS) 

28.27,13, r -15.2 8.91D-0A 1.16D 02 3.58D-01 

CUTOFF: 100 METERS, TRANSVERSE 


1G6 



TABLE 4 (Continued) 


SATELLITE 64-76G 

S = 12.5 REV. /day PERIGEE HEIGHT = 417. KM. 

A s 1.2246C0 E.R. E = 0.1300 I = 81.30 DEG. 

USING KOZAI MEAN motion FORMULA 


L. M, P, 

0 

BEAT PERIOD 
(DAYS) 

CENTRAL ANGLE 
(DEGREES) 

TRANSVER se 
(METERS) 

DELTA A 
( METERS) 

25.25. 9. 

-5 

-189.8 

4.55D-03 

6.2 OD 

02 

1 .72D-01 

25.25.10 , 

-3 

138.7 

5.6SD-C2 

7.71D 

03 

2.96D 00 

25,25.11. 

-1 

50.8 

4.900-02 

6.68D 

03 

7.07D 00 

25,25,12, 

1 

31.1 

2.200-02 

3 .0 00 

03 

5.24D 00 

26,25.10, 

-4 

1031 .0 

4.24D-01 

5. 780 

04 

2.970 00 

26.25,12. 

0 

38.6 

1.770-02 

2.42D 

03 

3.390 00 

26 ,25,13. 

2 

26.0 

8.2 2D— 0 3 

1.1 2D 

03 

2.35D 00 

27,25,11 • 

-3 

138.7 

3.20D-02 

4.36D 

03 

1.68D 00 

27,25,12. 

-1 

50.8 

2.35D-C2 

3.20D 

03 

3.39D 00 

28,25,11. 

-4 

1031 .0 

3, 9 ID— Cl 

5.34D 

04 

2.750 00 

28,25,13, 

0 

38.6 

1.48D-02 

2.0 ID 

03 

2.830 00 

28,25.14, 

2 

26.0 

4.46D-03 

6.09D 

02 

1 .280 00 

29.25,12, 

-3 

138.7 

2.3 3D— 0 2 

3.17D 

03 

1.220 00 

29,25,13, 

-1 

50.8 

1 .290-02 

1.76D 

03 

1.87D 00 

30.25,12, 

-4 

1031.0 

3.340-01 

4.56D 

04 

2.350 00 

30,25,14. 

0 

38.6 

1.390-02 

1.48D 

03 

2. OSD 00 

31,25,13, 

-3 

138.7 

1 . 8 3D -02 

2.49D 

03 

9.58D-01 

31,25,14, 

-1 

50.8 

6 . 9 ID— 03 

9.280 

02 

9.850-01 

32.25,13, 

-4 

1031.0 

2. 770-01 

3. 78D 

04 

1.94D 00 

32.25,14, 

-2 

74.4 

4. 25D-C3 

5.80D 

02 

4.18D-01 

32.25 f 15. 

0 

38.6 

7.300-03 

l.OCO 

03 

1.410 00 

33.25,14, 

-3 

138.7 

1 . 48D-C2 

2.02D 

03 

7.750-01 

34,25.14, 

-4 

1031 .0 

2. 2 3D— 01 

3 .050 

04 

1.57D 00 

34.25,15, 

-2 

74.4 

4.64D-C3 

6.33D 

02 

4 .57D-01 

34,25,16, 

0 

38.6 

4. 600-03 

6.27D 

02 

8.830-01 

35,25,15, 

-3 

138. 7 

1.20D-C2 

1.64D 

03 

6.30D-01 

36,25, 15, 

-4 

1031.0 

1.750-01 

2. 380 

04 

1.230 00 

36,25,16, 

-2 

74.4 

4. 58D-C3 

6.24D 

02 

4. 510-01 

37,25.16, 

-3 

138.7 

9.64D-C3 

1.310 

03 

5.06D-01 

38,25,16, 

-4 

1031 .0 

1 . 3 ID— 0 1 

1.78D 

04 

9.17D-01 

38.25.17, 

-2 

74.4 

4.200-03 

5.73D 

02 

4.140-01 

39,25,17, 

-3 

138.7 

7. 550-03 

1.03D 

03 

3.96D-01 

40,25,17, 

-4 

1031.0 

9. 1 90-02 

1.250 

04 

6.450-01 


CUTOFF: 500 METERS, TRANSVERSE 
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TABLE 4 (Continued) 


SATELLITE 66-44A 

S * 12.5 REV. /DAY PERIGEE HEIGHT = 246. KM. 


A = 

1.221900 

E .R . 

E = 0.1500 

I = 64.60 

DEG. 





USING 

KOZAI 

mean motion 

FORMULA 





L. M 

. P, 

Q 

BEAT 

PERIOD CENTRAL AnGLE 

transver Se 

DELTA 

A 





< DAYS) 

{ DEGREES ) 

(METERS) 

(METERS) 

25.25 

10 , 

-3 


67. 1 

1 .360-02 

1 . 850 

03 

1 .47D 

00 

25,25 

1 1 , 

-1 


62.3 

3.47D-C2 

4. 720 

03 

4. OSD 

00 

25,25 

12 , 

1 


58.1 

1. 98D-02 

2.70D 

03 

2.48D 

00 

26,25 

10, 

-4 


69.8 

7. 650-03 

1 .Q4D 

03 

7.96D-01 

26,2 5 

11 . 

-2 


64.6 

4.6SD-02 

6.33D 

03 

5.240 

00 

26,25 

12. 

0 


60.1 

7.07D-C2 

9.61D 

03 

8.550 

00 

26,25 

13 , 

2 


56.3 

2.28D-C2 

3.110 

03 

2.960 

CO 

27.25 

11 , 

-3 


67.1 

l . 92D-02 

2.620 

03 

2.08D 

00 

27.25 

12, 

-1 


62.3 

8.450-02 

1.150 

04 

9.87D 

00 

27,25 

13, 

1 


53.1 

7.60D-C2 

1 .030 

04 

9.520 

00 

27,25 

14, 

3 


54.5 

1 .56D-C2 

2.120 

03 

2.080 

00 

28,25 

12, 

-2 


64.6 

2.7 ID— 0 2 

3. 680 

03 

3.050 

00 

28*25 

13, 

C 


60.1 

9. 270-02 

l .260 

04 

1.120 

01 

28,25 

14, 

2 


56.3 

5.300-02 

7.2 ID 

03 

6.87D 

00 

28,25 

15, 

4 


52.8 

7.620-03 

1.04D 

03 

1 .05D 

00 

29,25 

12. 

-3 


67.1 

9. 250-03 

1.26D 

03 

1 .000 

00 

29.25 

13. 

-1 


62.3 

1 .80D-C2 

2.45D 

03 

2. ICO 

00 

29,25 

14, 

1 


58.1 

6.58D-02 

8.95D 

03 

8.250 

00 

29,25 

15, 

3 


54.5 

2. 690-02 

3.66D 

03 

3.60D 

cc 

30.25 

13. 

— 2 


64.6 

2.540-02 

3.460 

03 

2.87D 

00 

30,25 

15, 

2 


56.3 

3.22D-02 

4.38D 

03 

4.17D 

00 

30,25 

16, 

4 


52.8 

1.07D-C2 

1.450 

03 

1 .48D 

00 

31,25 

14, 

-1 


62.3 

3.990-02 

5.4 3D 

03 

4.67D 

00 

31 ,25 

15, 

1 


58.1 

1 .84D-02 

2.50D 

03 

2.31D 

00 

31.25 

16 , 

3 


54.5 

1 . 13D-02 

1.530 

03 

1.510 

00 

32,25 

15, 

0 


60.1 

4. 05D-C2 

5.50D 

03 

4.91D 

00 

32.25 

16. 

2 


56.3 

1. 88D-02 

2.550 

03 

2. 430 

00 

33.25 

14, 

-3 


67. 1 

9 . 4 ID— 0 3 

1.280 

03 

1 .0 20 

00 

33,25 

15, 

-1 


62.3 

9. 30D-03 

1.270 

03 

1 .090 

oc 

33,25 

16, 

1 


58.1 

2.8CD-02 

3. 81 D 

03 

3.52D 

00 

33.25 

17, 

3 


54.5 

1 .200-02 

1 .630 

03 

1.61D 

00 

34,25 

15, 

-2 


64.6 

1 .480-02 

2.020 

03 

1.670 

00 

34,25 

16, 

0 


60.1 

1.820-02 

2.480 

03 

2.210 

00 

34.25 

17, 

2 


56.3 

1.380-02 

1.880 

03 

1.79D 

00 

35.25 

16, 

-1 


62.3 

1.60D-02 

2. 180 

03 

1 .880 

00 

35,25 

17, 

1 


58.1 

1 .980-02 

2.69D 

03 

2.490 

00 

36,25 

16, 

— 2 


64.6 

1.1 00— 02 

1.500 

03 

1 .24D 

00 

36,25 

17, 

0 


60.1 

1 . 1 80-02 

1.60D 

03 

1.430 

00 

36,25 

18, 

2 


56.3 

1 . 490-02 

2.03D 

03 

1 .94D 

00 

37.25 

17, 

-1 


62.3 

1.64D-C2 

2.230 

03 

1 .920 

00 

37.25 

19, 

3 


54.5 

8.600-03 

1.170 

03 

1.160 

00 

38,25 

18, 

9 


60. 1 

1.770-02 

2.4 ID 

03 

2.160 

00 

39,25 

19, 

1 


58.1 

1.46D-02 

1 .980 

03 

1.830 

00 

40,25 

20, 

2 


56.3 

9.410-03 

1 . 28D 

03 

1.23D 

00 


CUTOFF: 1000 METERS, TRANSVERSE 
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SATELLITE 64-76E 


TABLE 4 (Continued) 


S = 12.5 

REV. 

/DAY 

PEP IGEE 

HEIGHT = 430. 

KM. 



A = 1.227000 

E.R . 

E = 0. 

1300 

I = 81.30 

DEG. 



US I NG 

KOZAI 

MEAN MOTION 

FORMULA 




L. M. P. 

Q 

BEAT 

PEP IOO 

CEN TRAC ANGLE 

TRANSVERSE 

DELTA A 




( DAYS ) 


(DEGRFES) 

( METERS) 

( METERS) 

25,25. 1 1 , 

-1 


-18.6 


6.58D-03 

3. °90 

02 

2.470 00 

25,25, 12, 

1 


-24.2 


.1 .340-02 

1 . 820 

03 

3.890 00 

25,25,13, 

3 


-34.7 


6. 17D-03 

8. 420 

02 

1.9 7D 00 

25,25 ,14, 

tz 


-60.8 


1.230-03 

1 .690 

02 

V. 460-01 

26 ,25,12, 

0 


-21 .1 


5.280-03 

7. 220 

02 

1.760 00 

26,25, 13, 

2 


-28.5 


9. 840-03 

1 .340 

03 

2.44D 00 

26,25,14, 

4 


-44 . 1 


4.3 90-0.3 

6.00D 

02 

7.1 10-01 

26,25,15, 

6 


-97.4 


1 .210-03 

1 .650 

0 2. 

8.910-02 

27,25.1 2, 

-1 


-18.6 


3.1 50-03 

4.310 

02 

1.180 00 

27 ,25, 13, 

1 


-24.2 


2.100-03 

2 . 860 

02 

6.080-01 

27,25, 14, 

3 


-34.7 


3.020-03 

4.120 

02 

6.190-01 

27 ,25, 15, 

5 


-60.8 


2.1 10-03 

2.380 

02 

2 .480-01 

27,25, 16, 

7 


-245.7 


1 .880-03 

2.570 

02 

5.540-02 

28,25, 13, 

0 


-21.1 


4.400-03 

6.010 

02 

1.460 00 

28.25,14, 

2 


-28.5 


5 .350-03 

7.310 

02 

1 . 32D 00 

28,25.16, 

6 


-97.4 


8 .430-04 

1 .150 

02 

6.230-02 

28,25,17, 

8 


470.3 


1 .260-03 

1 .720 

C2 

1 .940-02 

29,25,13, 

-1 


-18.6 


1 . 740-03 

2.370 

02 

6 .480—01 

29.25,14, 

1 


-24.2 


1.230-03 

1 .690 

02 

3.530-01 

29,25,15, 

3 


-34 . 7 


3.71 D— 0 3 

5.060 

02 

7.53D-01 

29,25,16, 

5 


-60.8 


1 .120-03 

1 • 53D 

02 

1 .320-0 1 

30 ,25,14, 

0 


-21.1 


3.23D-03 

4.410 

02 

1.070 00 

30,25,15, 

2 


— 23.5 


1 .97D-03 

2.690 

0? 

4.860-01 

30,25,16, 

4 


-44. 1 


1.35D-03 

l .850 

02 

2.180-01 

30,25,17, 

6 


-97.4 


9 .980-04 

1 .360 

02 

7. 370-02 

31 ,25,14, 

-1 


-18.6 


9. 140-04 

1 .250 

02 

3.4 OD— 0 1 

31,25,15, 

1 


-24 . 2 


2.1 7D-03 

2.960 

02 

6. 260-01 

31.25.16. 

3 


-34.7 


2 .520-03 

3.450 

02 

5.160-01 

31,2 5^1 8 , 

7 


-245.7 


1 . 38D— 03 

1 .890 

02 

4.06D-02 

32,25,15, 

0 


-21.1 


2.190-03 

2.990 

02 

7.240-01 

32.25,17, 

4 


-44. 1 


1 .620-03 

2.210 

02 

2.6 ID— 0 1 

32,25,19, 

8 


470.3 


7. 460-04 

1 .020 

02 

1 .150-02 

33,25, 16, 

1 


-24.2 


2.120-03 

2. 900 

02 

6. 120-01 

33,25,17, 

3 


-34.7 


1 .180-03 

1.610 

02 

2.410-01 

33,25, 19, 

7 


-245.7 


1 .1 ID-03 

1 .52D 

02 

3.280-02 

34,25,16, 

0 


-21 . 1 


1 .370-03 

1 .870 

02 

4.510-01 

34,25,17, 

2 


-28. 5 


9 . OSD— 0 4 

1 .24D 

02 

2.23D-01 

34,25,18, 

4 


-44.1 


1 .210-03 

1 .650 

02 

1 .940-01 

34.25,20, 

8 


470.3 


1 .C5D-03 

1 .43D 

02 

1 .6 20-0 2 

35,25,17, 

1 


-24.2 


1 .710-03 

2.330 

02 

4.91D-01 

35,25,19, 

c 


-60.3 


8.20D-04 

1.120 

02 

9.64D-02 

36,25,17, 

0 


-21.1 


7 • 6 3D— 04 

1 .040 

02 

2 . 5 ID— 0 1 

36,25, ie. 

2 


-23.5 


1 . 17D-C3 

1 .600 

02 

2.88D-01 

37.25,18, 

1 


-24.2 


1 .210-03 

1 .650 

02 

3. 470-0 ( 1 

38,25,19, 

2 


-28.5 


1 .08D-03 

1 . 4 8D 

02 

2. 660-01 

39.25,19, 

1 


-24,2 


T. 540-04 

1 . 030 

02 

2.1 60-0 1 

39,25.22, 

7 


-245.7 


8.670-04 

1 . 18D 

02 

2.55D-02 

40 ,25,20, 

2 


-28.5 


8.430-04 

1.150 

02 

2.060-01 
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CUTOFF: 100 METERS, TRANSVERSE 



TABLE 4 (Continued) 


SATELLITE 66-160 


S = 12.5 

REV. 

/DAY 

PERIGEE 

HEIGHT = 1303. 

KM. 




A = 1.228800 

E.R. 

E - 0. 

0200 

I = 100.90 

DEG 

• 



USING 

K07AI 

MEAN 

MOTION 

FORMULA 





L. M< P, 

Q 

BEAT 

PER IOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 




(DAYS) 


(DEGREES) 


(METERS) 

( METFRS) 

25,25, 11, 

-1 


106.5 


2.64D-03 


3.61D 

02 

1 .820-01 

25,25,12, 

1 


4R, 9 


1 .32D-03 


1 .BID 

02 

2.00D-01 

26 ,25, 11, 

— 2 


259.0 


2.2 ID— 0 3 


3.02D 

02 

6.230-02 

26,25,12, 

0 


67.0 


1 .030-02 


1 i41D 

03 

1 . t 3D 00 

27,25,11, 

-3 


-59 9.6 


8.66D-04 


1.180 

02 

1 .050-02 

27,25,12, 

-1 


106.5 


4.46D-03 


6.09D 

02 

3.07D-01 

27,25,13, 

1 


48.9 


9.71 D— 04 


1 . 33D 

02 

1 . 4 7D-0 1 

28,25,12, 

-2 


259.0 


1 .920-03 


2.62D 

02 

5.410-02 

28,25, 13. 

0 


67.0 


1 . 75D— 03 


2.40D 

02 

1 .930-01 

30,25, 13, 

-2 


259.0 


8.36D-04 


1.1 40 

02 

2.360-02 

30,25,14, 

0 


67.0 


2.61 D— 0 3 


3.570 

02 

2.880-01 

31,25,14, 

-1 


106.5 


8 • 5 2D— 04 


1 .170 

02 

5. 880-02 

32,25, 15, 

0 


67.0 


1 .25D-03 


1 .710 

02 

1 .380-01 

33,25,15, 

-1 


106.5 


7.32D-04 


1 .000 

02 

5.050-02 

CUTOFF: 100 METERS, TRANSVERSE 







SATELL ITE 

66- 

70 A 








S = 10.5 

REV. 

/DAY 

PER IGEE 

HEIGHT - 369. 

KM. 




A = 1.373900 

E.R. 

E = 0. 

2300 

I = §1.40 

DEG 

• 



USING 

KOZAI 

MEAN 

MOTION 

EORMULA 





L , M , P , 

Q 

BEAT 

PER IOD 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 




( DAYS) 


( DEGREES) 


( METERS) 

{ METERS ) 

21,21. 8, 

-3 


16.8 


1 . 2 3D— 03 


1 .89D 

02 

7.420-01 

21,21, 9, 

-1 


14.6 


4.65D-03 


7. IOD 

02 

3.24D 00 

21,21,10, 

1 


12.9 


4.85D-03 


7.41-D 

02 

3.85D 00 

21,21,11, 

3 


11.5 


1 .4 2D— 03 


2.17D 

02 

t .270 00 

22.21,10, 

0 


13.7 


1 • 8 2D— 03 


2.780 

02 

1.36D 00 

22,21,11, 

2 


12.2 


2 .5 3D— 03 


3.870 

02 

2.140 00 

22,21,12, 

4 


11.0 


7.08D-04 


1 .080 

02 

6. 710-01 

23,21,10, 

-1 


14.6 


2. 340-03 


3.59D 

02 

1 .640 00 

23,21 ,11, 

1 


12.9 


1 .180-03 


1 » 80D 

02 

9.420-01 

24,21,11, 

0 


1 3 . 7 


1 . 6 3D— 0 3 


2.490 

02 

1.220 00 

24,21,12., 

2 


12.2 


1 .480-03 


2. 270 

02 

1.26D 00 

25,21 , 11 , 

-1 


14.6 


1 .420-03 


2.1 70 

02 

1.000 00 

25,21,13, 

3 


11.5 


6.94D-04 


1 .060 

02 

6.280-01 

26,21 ,12, 

0 


13.7 


1 .300-03 


1 • 98D 

02 

9.78D-01 

26 ,21 ,13, 

2 


12.2 


6. 710-04 


1.030 

02 

5.750-01 

27,21,12, 

-1 


14.6 


8.7*0-04 


1 .340 

02 

6.200-01 

28,21 ,13. 

0 


13.7 


9.640-04 


1 .470 

02 

7.3 2D— 0 1 

30,21,14, 

0 


1 3. 7 


6.780-04 


1.040 

02 

5. 17D-01 


CUTOFF: 100 METERS, TRANSVERSE 
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TABLE 4(Continued) 


SATELLITE 66--4C 


</> 

II 

V) 

• 5 

REV./»CAY 

PER IGEE 

HEIGHT = 263. 

KM. 



A = 1 

,471 00 C E.R. 

m 

It 

o 

• 

29C0 

I = 62. 4C 

DEG. 




USING KQZAI 

MEAN 

MOTION 

FORMULA 




L, M » 

P. 

G BEAT 

PER IOC 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 




( 0 AYS ) 


(DEGREES) 

( MFTERS) 

( METERS) 

19.19. 

7, 


56.7 


1.9 CD— 02 

3.1 ID 

03 

3.74D 00 

19.19. 

8 , 

-1 

40.2 


4 • 6 ID— 02 

7.54D 

03 

1 .330 01 

19,19. 

9, 

1 

30.7 


3.95D-C2 

6.47D 

03 

1 .510 01 

19,19, 

10 , 

3 

24.7 


1 . 12D-C2 

1 .830 

03 

5.33D 00 

20,19. 

7, 

-4 

76.2 


9. 76C-C3 

1 .60D 

03 

1.480 00 

20.19, 

8 » 

-2 

47.8 


1 .26D-02 

2.09D 

03 

3.11D 00 

20.19. 

9, 

0 

34.6 


6 .36D-C3 

1 . 37D 

03 

2. 810 00 

20,19. 

10 , 

2 

27.4 


1 .66C-02 

2.76D 

03 

7.240 00 

21,19, 

6, 

-7 

700. 1 


1 .16D-C2 

1 .900 

03 

1 .890-01 

21.19. 

9, 

-1 

40.3 


2.36D-02 

3. 90D 

03 

6.900 00 

21.19, 

10. 

1 

3C . 7 


1 .360-02 

2.26D 

03 

5.290 00 

22,19. 

8 • 

-4 

76.2 


7. 34D-C3 

1 « 20D 

03 

1 . 1 ID 00 

22,19 , 

9 , 

-2 

47.6 


9.96D-03 

1 .630 

03 

2.430 00 

22,19 , 

10, 

0 

34.6 


e . 73D— 03 

1.43D 

03 

2.940 00 

22.19 , 

11, 

2 

27.4 


1 .140-02 

1 .870 

03 

4.920 00 

23.19. 

7, 

-7 

700.1 


1. COD-02 

1 .64D 

03 

1 .630-01 

23,19 . 

10, 

-1 

40.2 


1.550-02 

2.53D 

03 

4.49D 00 

24,19 , 

10, 

-2 

47.8 


7. 17D-03 

1.170 

03 

1.750 00 

24,19, 

11 . 

0 

34.6 


7.960-03 

1.31D 

03 

2.690 00 

24,19, 

12, 

2 

27.4 


6.64C-03 

1'. 090 

03 

2.87D 00 

25,19, 

11. 

-1 

40.3 


1 .070—02 

1 .750 

03 

3.100 00 

26 ,19, 

12, 

0 

34.6 


6.840-03 

1.120 

03 

2* 310 00 

27,19, 

12, 

-1 

40.3 


7.490-03 

1 .23D 

03 

2.180 00 

33,19, 

12, 

-7 

700 . 1 


6. 440-03 

1 .050 

03 

1 .050-01 

35,19, 

13, 

-7 

700.1 


6. 7 CO- C 3 

1 .10D 

03 

1 .100-01 

37,19, 

14, 

-7 

700 . 1 


6.32D-03 

1 .030 

03 

1.03D-01 


CUTOFF: 1000 METERS, TRANSVERSE 
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TABLE 4 (Continued) 


SATELLITE 66-34A 

S = 9.5 REV. /DAY PERIGEE HEIGHT = 232. KM. 

A = 1.470800 E.q. E = 0.2900 .1 = 82.40 DEG. 

USING KOZAI mean motion FORMULA 


L, M, 

P, 

Q 

beat period 

( DAYS) 

central angle 

< DEGREES ) 

TRANSVERSE 

(METERS) 

DELTA A 
(METERS) 

19.19. 

7, 

-3 

47.8 

1 .26D-02 

2.06D 

03 

3.05D 

00 

19.19. 

8 , 

-1 

34. a 

3.45D-02 

5.64D 

03 

1.1 5D 

01 

19.19. 

9, 

1 

27.4 

3. 15D-02 

5.16D 

03 

1.35D 

01 

19.19. 

10, 

3 

22.6 

9'. 31D-C3 

1 .520 

03 

4.88D 

00 

20.19. 

7, 

-4 

58.8 

5. 3 3D -0 3 

9.54D 

02 

1 .150 

00 

20.19. 

8, 

-2 

40.3 

9.09D-C3 

1.49D 

03 

2.63D 

00 

20,19, 

9, 

o’ 

30.7 

6 .500—03 

1 .060 

03 

2.48D 

00 

20,19, 

10. 

2 

24. 8 

1 . 38D-C2 

2.250 

03 

6.56D 

00 

20. 19. 

11 , 

4 

20.7 

4.42D-03 

7.23D 

02 

2.53D 

00 

21,19, 

8, 

-3 

47.8 

3. 92D-03 

6.43D 

02 

9.54D-01 

21.19. 

9, 

-1 

34.8 

1.78D-02 

2.92D 

03 

5.98D 

00 

21 ,19, 

10 , 

1 

27.4 

1. 10D-02 

1.81D 

03 

4.74D 

00 

22,19, 

a. 

-4 

58. 8 

4. 37D-03 

7.1 6D 

02 

8. 62 D— 01 

22,19, 

9, 

-2 

40.3 

7.09D-C3 

1 .16D 

03 

2. OSD 

00 

22,19. 

10. 

0 

30.7 

6. 770-03 

1.11D 

03 

2.60D 

00 

22,19, 

11 . 

2 

24.8 

9.33D-C3 

1 .5 3D 

03 

4.46D 

oc 

23,19, 

10, 

-1 

34.3 

1 . 16D-02 

1.89D 

03 

3.90D 

00 

23.19. 

11. 

1 

27.4 

3.70D-03 

6.06D 

02 

1 .600 

oc 

23.19, 

12, 

3 

22.6 

3.45D-03 

5.65D 

02 

1.82D 

00 

24,19, 

9, 

-4 

53.8 

3.200-03 

5.24D 

02 

6.32D-01 

24 , 1 9 . 

10, 

-2 

40.3 

5.1 OD -03 

8.35D 

02 

1.48D 

00 

24,19, 

11 . 

0 

30.7 

6. 190-03 

1.01D 

03 

2.380 

00 

24,19, 

12. 

2 

24.8 

5. 4 2D— 03 

8. 88D 

02 

2.60D 

00 

25,19, 

11 , 

-1 

34.8 

7.98D-03 

1.31D 

03 

2.69D 

00 

25.19. 

13, 

3 

22. 6 

3. 06D-C3 

5.0 2D 

02 

1 .620 

00 

26,19, 

11 . 

-2 

40.3 

3. 5 2D— 03 

5. 760 

02 

1.02D 

00 

26,19, 

12. 

0 

30 .7 

5. 30D-C3 

8.680 

>02 

2.04D 

00 

27,19, 

12, 

-1 

34,8 

5.60D-03 

9. 16D 

02 

1 .89D 

00 

28,19. 

13, 

0 

3 0.7 

4. 34D-G3 

7.10D 

02 

1 .680 

00 

29,19, 

13, 

-1 

34. 8 

3.90D-03 

6.390 

02 

1 .32D 

00 

30,19. 

14, 

0 

30.7 

3.41 D— 03 

5.59D 

02 

1 .32D 

00 


CUTOFF: 500 MET ERS, TRANSVERSE 
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TABLE 4(Continued) 


SATELLITE 64-6A 

S * 8.5 REV. /DAY PERIGEE HEIGHT = 400. KM. 

A s 1. 586100 E.R. E = 0.3300 I = 60.80 DEG. 
USING KOZAI »MEAn MqTION FORMULA 


L. M, P. 

Q 

BEAT period 
(DAYS) 

central angle 

{ DEGREES 1 

transverse 

{METERS) 

OELTA A 
( METERS ) 

17,17, 7, 

-1 

-27.4 

6.40D-03 

1.130 

03 

3.140 

00 

17,17, 8, 

1 

-26.4 

4.340-03 

7.660 

02 

2.200 

00 

18,17, 7, 

-2 

-27.9 

6.74D-03 

1.19D 

03 

3.24D 

00 

18,17, 8, 

0 

-26.9 

1 ,140-02 

2 .0 ID 

03 

5.680 

00 

18,17, 9, 

2 

-26.0 

5.25D-03 

9.270 

02 

2.710 

00 

19,17, 8, 

-1 

-27.4 

9.93D-03 

1.750 

03 

4.850 

00 

19,17, 9, 

1 

-26.4 

1.22D-02 

2.160 

03 

6.18D 

00 

19,17,10, 

3 

-25.5 

4, 060-03 

7.180 

02 

2.120 

00 

20,17, 9. 

0 

-26.9 

9. 880-03 

1.740 

03 

4.900 

00 

20.17,10* 

2 

-26.0 

9.42D-03 

1.660 

03 

4.840 

00 

21,17,10, 

1 

-26.4 

7. 250-03 

1.280 

03 

3.650 

00 

21 ,17,11 , 

3 

-25.5 

5.740-03 

1.010 

03 

2.99D 

00 

22,17. 9, 

-2 

-27.9 

2.86D-03 

5.050 

02 

1.37D 

00 

22.17,11, 

2 

-26.0 

4. 1 50—03 

7.320 

02 

2.120 

00 

22.17,12, 

4 

-25.1 

2.910-03 

5.150 

02 

1.540 

00 

23,17.10. 

-1 

-27.4 

3. 440-03 

6«08D 

02 

1.670 

00 

23.17,11, 

1 

-26,4 

3.190-03 

5* 64-0 

02 

1.610 

00 

24,17,11. 

C 

-26.9 

3.170-03 

5.59D 

02 

1.560 

00 

24.17.12. 

2 

-26.0 

2.860-03 

5.05D 

02 

1.460 

00 


CUTOFF: 500 METERS, TRANSVERSE 


SATELLITE 67-40C 


s = 

0 

.5 REV. 

/DAY 

PERIGEE 

HEIGHT = 1 C 1 99. 

KM. 


A = 

10 

.396200 

• 

E.R. 

E = 0.7 

SCO I = 3S.6C 

DEG. 




US*ING 

KOZAI 

MEAN MOTION FORMULA 



L, 

M, 

P. Q 

BEAT 

PER IOO 

CENTRAL ANGLE 

TRANSVERSE 

DELTA A 

" 




{DAYS) 

(DEGREES) 

' ( METERS) 

( METERS) 

3. 

1 . 

1 , 1 


70.6 

1.340-03 

1 .560 03 

3.040 01 

3, 

1 * 

2, 3 


71.1 

1 .75D-C3 

2.030 03 

3.950 01 

2, 

2, 

0, 2 


35.3 

6.64D-03 

7.690 03 

2.900 02 

' 2, 

2 , 

1, 4 


35.4 

5.350-03 

6.190 03 

2.390 02 

3, 

2. 

1, 3 


35.4 

2.59D-C3 

3.000 03 

1.170 02 

3, 

3, 

1. 5 


23.6 

8.940-04 

1.03D 03 

6.050 01 


CUTOFF: 1000 METERS, TRANSVERSE 
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Table 5 

Comparison of 2 Day Resonant Perturbations Due to J 28 27 


Satellite 

Orbit 

Period 

Inclination* 

Beat Period 

Nominal Effect on 
Orbit (meters)** 


(min.) 

(Degs.) 

(Days) 

Anderle 3 

This Report 

1963 - 49B 

107.1 

89.94 

4.9 

5.0 

5.8 

1965 - 48 A 

106.9 

89.98 

6.6 

9.5 

11.3 

1965 - 109A 

105.1 

89.11 

-3.4 

4.6 

3.5 


inclinations as of October 1966. 

**Transverse perturbation aAM including only the quadratic divisor term in AM. Effect calcu- 
lated with J 2 g 27 = TO - ®. 
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